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Greetings from Coordinator of APPB, 

President of Kowani (Kongres Wanita Indonesia), 
President of ACWO (Asean Confederation of Women’s 
Organization) 

Aliansi Perempuan untuk Pembangunan 
Berkelanjutan (APPB) is a organization for 
women to share information and their 
experience as a medium for the implementation 
of sustainable development. APPB works in 
activities in three pillars : Environment, Social, 
and Economic Pillar. Along with the world’s 
priority for Sustainable Development, National 
Agreement,and Real Action for Sustainable 
Development, and also the aims of 
Millenium Development Goals in 2015, 
priority of APPB’s activities is closely 

related to daily life, in water , energy, food, health, gender equality and 
education. WATER & LOCAL WISDOM was written by my beloved 
friend. Dr. Yusriani Sapta Dewi, M.Si, a friend who always care and has 
a strong commitment to the preservation of the environment. This book 
is also a form of APPB’s concern in understanding the importance of 
maintaining and save clean water as a source of life. Starts from 
ourselves’s action and rely of the heritage of extraordinary noble 
Indonesian’s local wisdom, it is expected that we can save water on 
Earth. Hopefully this book will be useful and become an inspiration for 
everyone who has a concern to save and preserve water as a source of 
life. 



Jakarta, July 2013 



Dr. Dewi Motik Pramono, M.Si 






VIII 



<Pr^ace 


Water is embodied in various forms. It ean bring disaster, 
offer beauty, but one thing that can be assured, it always give life. 
In the richer part of the world, people can simply open their faucet 
to get water. However, almost 900 million people on this planet 
don’t have any access to get clean water. Every 1,5 second, a child 
dies from diseases that can be related to water. 

Sustainable future is an eternal thing. It means, if we want 
to ensure a sustainable future for clean water, we shouldn’t take 
water more than what can be provided by nature. 

This book tries to discuss how water becomes the dignity of 
life for all living things. Availability of clean water will be a 
blessing for the sustainability of life; otherwise water scarcity will 
be a disaster for life. People of Indonesia, with their local wisdom, 
teach us about the importance of keeping water and using it wisely 
so it can also be utilized by their future generations. Nowadays, 
some efforts of water conservation is done in the hope for 
sustainable availability of clean water. 

This book was written to give an insight for people who 
really care about water and its problems. There are many things 
that not perfect in this book. As an Indonesian proverb says “there 
is no ivory that is not cracked”. Any suggestion for the perfection 
for this book is very expected. Hope this book will be useful for 
you. 
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WA^^‘FO^LI‘FE 


benefits of Water 

Water is a source of life for every living things on Earth, 
whether for consumption or other purposes. Not a single living 
thing in this planet that doesn’t need water. The research shows 
that 65-75% from adult human body weight consists of water. 
Human can survive until 2-3 weeks without eat, but not only 2-3 
days without any water. Human needs water for drinking, grow 
plants, washing, generate energy, and industry. The need for water 
for daily use in domestic environment is different for each place, 
each stage of life, and culture. The higher the standard of living, 
human needs for water will be higher. High competition level for 
water utilization will result in destruction of natural water source 
that we depend on. UN General Assembly Resolution says that the 
right to get water for drink and clean and safe sanitation is a part of 
human rights, and it is an important element to enjoy our whole 
life. 


Water is also a source of energy. Electrical plants that use 
water are used in many countries. Nowadays, 2 billion people 
don’t have electricity, 1 billion are not economical users o 
electricity, and 2,5 billion people only have limited access to 
electricity. Electricity really helps to reduce poverty, helping small 
and medium entrepreneurs, provide lamps so people can work and 
learn in the nighttime, and make the work hours longer. 
Hydroelectricity provides about 19% of total electricity production 
in 2001. 

Globally, quantity of water on Earth is relatively constant, 
but the quality is getting worse. The quantity of water on Earth is 
relatively abundant, but most of it are salty water in the ocean. 
Erom approximately 1.386 million km^ of water that is on Earth, 
about 1.337 million km^ or 97,39 % are on the ocean or sea, and 
only about 35 million km^ (2,53%) are in the form of fresh water in 
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land, and the rest of it is in the form of gas/steam. Most of the 
amounts of fresh water (69%) are in the form of lumps of ice and 
glaciers that trapped in the Polar Regions, about 30% of it in the 
form of ground water, and only 1% of it located in the river and 
lakes. In one year, the average number of the remaining water is 
more than 40.000 cubic kilometers of fresh water that can be 
obtained from the rivers all over the world, while the amount of 
suction is now above 3.000 cubic kilometers per year. The amount 
equivalent to more than 7.000 cubic meters for each person) seems 
sufficient to warrant the availability for everyone, but the fact is, 
the water is often available not in the right place. For instance the 
Amazon river has a sufficient source, but to take and export water 
from this place is not efficient. 

Water condition is indicated by the quantity and quality. 
Water quality is associated with the feasibility of its use for a 
variety of needs. The availability of water associated with the 
water quantity that has decent quality to be used. Without clean 
water, people can’t get to a healthy and productive life. Most of the 
people who live in underdeveloped countries, suffer from poor 
water condition and sanitation. 

Here are the facts about clean water : a) 1,1 billion people 
all over the world(one-sixth of the world population) do not get 
water that is safe for daily consumption , (b) 2,5 billion people 
don’t have any tools to fix their sanitation, (c) 5 million people, 
especially children, die each year because of diseases that caused 
by poor water quality, (d) according to WHO, 19 liters of water is 
needed to fulfill one person’s needs each day, (e) at least one of 
three person who live in Asia doesn’t have any tools to get clean 
water and one of two person can’t have proper sanitation 
(according to WWF). In Indonesia, 74% of water needs for 
household drinking water is drawn from the ground, the remaining 
18% is fulfilled by water company, 3% of ot from river, 3% from 
rain water, 2,5% from bottled waer and other sources (Anon, 
2007). Based to the islands, the island of Java has the biggest 
percentage of households that use ground water as drinking water 
(78%). 
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The decrease of water availability that occurred recently is 
associated with the reduced width of conservation space and the 
increase of the function degradation of water infiltration area in the 
water catchment area, and also the increase of pollutant infiltration 
into public water. Besides, the precipitation rate is not supporting, 
so the actual availability of water is way below the average figures 
shown. In the rainy season, rainfall is so intense, but usually it only 
happens a few months each year. Because of that, a dam and a 
water reservoir is required for the dry season and to reduce the 
damage caused by flood. Even in these “wet” regions, the number 
that fluctuated from year to year can reduce the water supply that 
will be felt significantly. In the dry regions, like Sahel in Africa, 
the long drought can result in crop failure, cattle deaths and 
widespread misery and famine. 

The distribution and utilization of water is always an issue 
that can cause problems, and also emotion. Fights that caused by 
water problems can happen in one country, area, or it can have 
broad impact. For instance in Africa, more than 57 big river or lake 
basins are used together by two countries or more ; River Nile by 
nine, and River Niger by 10 countries. Meanwhile around the 
world, more than 200 rivers, which include more than a half of 
Earth’s surface, used by two countries or more. Besides, many 
layers of ground water sources extends across national borders, and 
suction by a country can lead to political tensions with its 
neighbors. 

Because water that can be obtained and has good quality is 
getting rare, the tension can grow higher. In all over the world, 
approximately 20 countries, most of it in the developed country 
area, has just under 1,000 cubic meters of renewable water source 
for each person, a level that is usually considered as a worrying 
obstacle in the country’s development, and 18 other countries has 
just under 2,000 cubic meters for each person. Worse yet, the 
world population continues to grow every day, resulting in 
increasing needs for water sources Due to the increasing human 
life, industry and agriculture is also increasing. World population, 
which is 5,3 billion now, might rise to 8,5 billion in 2025. Some 
experts say that that level will be stabilized at 16 billion people. 
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Whatever the final number, it is elear that tremendous pressure will 
be suffered by limited Earth resourees, and the highest rate of birth 
actually happened right in the area that has the biggest pressure on 
the water sources, the developing countries. 

In recent years, most of the population growth is 
concentrated in urban area. Overall population growth in the 
developing countries is about 2,%, but in the urban areas, it is more 
than 3,5%. Urban slums or denser environment in the city that has 
poor new settlers grows in a rate about 7 % each year. Denser 
residential are often built dangerously on a land that can be used 
for nothing, like unstable hills, or lower areas that is prone to 
flood. Those areas are not suitable with any city planning, both 
from the layout or fixed rules. Those kinds of areas is considered 
legal by law and in “emergency” condition, so the government 
usually didn’t give it any supporting infrastructures, like roads, 
schools, health clinics, water supply, and sanitation. But, actually 
this kind of shelter will be a pattern of a city that has to be served 
by modem infrastmcture; this thing has good implications for 
technical solving and the institution solving that will be needed as 
a requirement for a system that provide proper service for 
everyone. 

In some countries, the biggest problem about water supply 
is not only the problem of water availability compared to world 
population, but from the mistakes to decide policies about water, 
and realizing those problems long after the unwanted results 
become reality. So, although the additional investment is needed in 
this sector, it has to ba accompanied with additional changes. The 
top priority must be the wisest utilization of the big investment that 
already placed in this sector. 

There are many disasters that caused by water. If we look at 
the number of natural disasters, there are humans who are also 
victim of the disasters with considerable amounts, approximately 
211 million people each year. 90% of those victims are caused by 
water-related disasters. With details of 50% of it are flood victims, 
28% of it are victims of water-related disease, and 11% of it are 
victims of drought. 
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The concept of fairness in the usage of water is to 
maximize the usage of water for the benefit of all, while providing 
access for the population and increase the supply of clean water. It 
means that to use the economic instruments for the allocation of 
water, it should consider the society that can’t get water easily, 
people who live in poverty, children, and also local citizen. Water 
valuation is useful in water allocation, management of needs, and 
investment. However, many problems arise, because economic 
calculation can’t accurately estimates social values, economic and 
environmental conditions, and the nature of water. Investment in 
water sector needs around 20 to 60 billion U.S. dollars. The 
problems that arise in water management reflect different interests 
that exist. The differences in various sectors in economy, like 
water usage for food, city, and industry have to be studied 
carefully. The rule to pay for water can’t be applied everywhere. 
Ware crisis is a management crisis. Combination of these crises 
can’t be solved in a short time. Water managers will find a 
complex and uncertain situation. 

Water Scarcity 


Water scarcity is already become a reality in many 
developing countries, and it will get worse with the increase of 
population. Rapid urbanization lead to serious problems in terms of 
the provision and preservation of water and sanitation services in 
the urban areas. Although water is the biggest part on Earth, but 
only 2,53 % of it is clean water. Two-thirds of that clean water is 
in the form of glacier and permanent snow that is difficult to 
utilize. From time to time, water resources are getting decreased 
due to population growth. 

There are some groups that highly affected due to water 
scarcity. They are affected mainly because their right to get clean 
water is neglected. Most of them are poor people. Approximately 
80 % of poor people, especially in the villages, don’t have any 
access to clean water. Poor people that live in slums often pay 5 to 
10 times more per liter of water than rich people that live in the 
same city. Women in many communities get lower status than 


5 



“Water Locaf “WiscCom 


men. They were given the task to get water for household needs. 
Aylito Binayo, a woman from Foro Village, Konso District, 
Ethiopia has to take water on the steep hills and carry 23 liter of 
water to her village for 25 years. Every day, she has to spend 8 
hours just to take water. In Eoro village, the tasks of getting water 
are done by women. Men are willing to take water only for several 
weeks after his wife gave birth. Eoro village is an example about 
the hard work that is needed to get water. 

Nearly 900 million people on Earth don’t have any access 
to clean water and 2,5 billion people don’t have any safe way to 
dispose of feces, many of them defecate in the open fields or near 
the river, which the water is also used for drinking. Contaminated 
water and the availibility of toilets and proper sanitation has killed 
3,3 million people all over the world each year, mostly children 
under the year of five (Tina Rosenberg, 2010). Inadequate water 
condition increase the chances of children to get disease. Their 
immune system haven’t fully perfect. Children also often share 
duties with women as the collector of water. Moreover, with the 
development of an area, many water sources contaminated of used 
beynd its capacity. This condition then makes traditional society 
can’t fulfill their need of water (Percik, Third Edition, 2010). 

In the year 2000, at least there are 2,2 million deaths due to 
poor water sanitation. Around one million people die from malaria. 
Efforts that can be done to reduce various diseases that use 
medium of water are to improve the supply of clean water. 
However, in reality there are 1,1 billion people in the world can’t 
get any access to improved water supply. If the efforts of improve 
water supply is done with basic sanitation, the death rate due to the 
lack of clean water can be reduced by as much as 17 percent per 
year ; and with the advanced improvement of sanitation, the death 
rate can be reduced as much as 70 percent per year. 

Clean water can be polluted by approximately two million 
tons of garbage every day. This pollution arises from industrial 
activities, human waste, and agricultural activities. There is no 
definitive data about liquid waste production, but one of the 
sources estimates the production of liquid waste reached 1,500 
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cubic kilometers. If only one liter liquid waste contaminate eight 
liters of clean water, at least 12.000 cubic kilometers of clean 
waters is contaminated all over the world. The impact of world 
climate change to the water sources is still certainly known. Latest 
estimation says global climate change causes global scarcity of 
water up to 20 %. 

In the middle of this century, or in 2050, at least six billion 
people in 60 countries will experience water scarcity. In fact, 
within a period of 20 years, the average supplies of water for each 
person will decrease by one third. Food and Agricultural 
Organization (FAO) has warned that at least 4 billion people will 
live in drought. The report also says that the problem of water 
availability will affect the food supply. Earth can give food for 500 
million people if we don’t do anything with it. Because of that, we 
need adequate agricultural system because world population will 
reach 6 billion. To provide as many as 2,800 calories of food per 
person per day, we need at least a thousand cubic of water. 
Agricultural needs for water is supplied mostly from rainwater and 
a small portion from irrigation. However, the amount of water 
from irrigation is insufficient, so water source for irrigation also 
come from wastewater. At least 10 percent of the irrigated lands in 
the developing countries get big supply from wastewater. It 
requires big investment to make irrigation facilities. At least 1.000 
to 10.000 U.S dollars per hectare is required for irrigation 
development. The benefits are: a positive relationship between 
irrigation investment, food diversity, and poverty reduction. For 
irrigation, actually wastewater has to be treated first. In many 
countries, contaminated water is often used directly for irrigation. 
This way has the risk the water is contaminated by bacteria, 
worms, virus, and dangerous metals. Microorganism and these 
compounds are dangerous for farmers and irrigation managers that 
have direct contact with the water, and the food consumers who 
receive food supply from the agricultural area. We can’t deny that 
many diseases and heavy metals that can be found in food 
products. 

Water is also associated with urban problems. Nowadays, 
about 48% of world population lives in urban areas. By 2030, the 
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percentage is estimated to rise up to 60%. The rise has to be 
followed by provision of adequate water and sanitation, and it 
needs proper waste management. There are no one who don’t do 
any sanitation activity in a day, start from defecating feces, throw 
and produce waste. If the waste is not treated, then it will be a 
threat to the environment. Clean water management for urban areas 
is really complex because it has to combine water needs for the 
population and industry, pollution control, flood prevention, and 
conserving water resources. 

The symptom of clean water shortage that arises in the 
urban areas, especially in the countries that has abundant water 
resources, is a global phenomenon. As pointed by Ismail 
Seralgedin in the World Bank report, there are two challenges that 
are faced globally in the development of water resources. First, to 
provide water for everyone with adequate water supply and 
adequate environmental services. Second, to give attention to 
sustainable water resources usage in the form of quality and 
quantity in the future (Anwar and Ansofino, 2008). Implicitly, 
accurate zoning is required for industrial and residential building, 
so it will not disturb water resources, because not only households 
that needs clean water, industrial sector also need clean water as a 
raw material. This problem can be solved by doing some 
collaboration among various areas that have relation with the river 
flow and ground water resources. Water provision has to be 
integrated with other urban environmental services. Sanitation will 
not be considered as an important priority without any drains 
(gutters) and gutters are useless without better solid waste 
management. Benefits and optimal protection to the environment 
can only be provided by an integrated service that is well designed. 

Nowadays, World Health Organization (WHO) makes an 
adequate benchmark for the access for people to get clean water. 
Someone is categorized can access clean water supply, if he/she 
has to walk less than one kilometer to get 20 liter of water. In 
reality, there are many people who can’t get access to get clean 
water, if we measure it with that benchmark. Provision of clean 
water in country with low income is a big mistake. Quality of 
water supply is so low although the price is so expensive, when 
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people have to buy water from the supplier. Water needs for 
industry is predicted to be increased to 1.170 cubic kilometers in 
2025.this increase occurs in developing countries, where the 
industrialization is growing fast. Management of water needs 
should be done by improve the efficiency and reduce the pollution. 
In reality, water that comes out from industry usually has low 
quality and already polluted, and also gets no proper treatment. 
This water will return to the river, lakes, etc. so it will impose the 
provision for clean water for the people around. 

Water resource conservation, efficient usage, and 
sustainable service that can be reached by everyone have to get 
more attention than service that can only be reached by few people. 
Appropriate use of technology is emphasized for those who really 
need it. Technology that applied is a technology that can fulfill the 
criteria and considered suitable. Simple but workable technology 
will be more useful than if we use expensive technology, but it’s 
not even working. There are many communities in developing 
countries having many particular resources but lack in skills and 
the equipment must be imported. Because of that, the project is 
expected more durable and have to be more emphasis on the 
development of local industry for manufacturing and construction. 
Robustness should be more emphasized than reliability, it means, 
enabling to fix something quicker by using local resources. At the 
same time, people can fix their system when the situation and 
condition permit. 

In some countries, the biggest problem about water supply 
grows not only from the problem of water scarcity and the 
population, but in the mistakes in determining policy about water, 
and start to aware of those problems just after the bad impacts 
happen. So although additional investment in this sector is needed, 
the increase has to be accompanied by additional changes. The 
main priority must be the wisest way to use large investment that 
already planted for years. 
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<Pro6(ems amC (Potencies ofM^aterin Indonesia 

Compared with the availability of water in the world, the 
availability of water in Indonesia is around 6 % of it. According to 
this theory Indonesia has a potential of freshwater as much as 
1,957 billion cubic meter/year. That amount is equivalent with 
8,853 cubic meters/capita/year. Fresh water that is used as clean 
water, come from rainfall which is then stored at lakes, rivers, and 
ground water basins. Indonesia has more than 500 lakes with Toba 
Lake as the biggest lake, with an area more than 110 thousand 
hectares. Water basins in Indonesia are estimated to have more 
than 308 million cubic meters. Most of the rainwater will flow to 
the rivers. Total water volume of the rivers in Indonesia is 
estimated to be more than I billion cubic meters. From these data, 
Indonesia is undeniable as a rich country in terms of water 
availability. 

From this amount, almost 87% of ground water flow 
potency is generally concentrated in Kalimantan, Papua and 
Sumatera. The rest of it is scattered unevenly in Java, Madura, 
Bali, Sulawesi, and other regions. In terms of quantity, water 
volume is relatively constant, even the usable units is getting 
reduced because of pollution and the destruction of watershed 
conditions. The decline in water quantity is caused more by the 
destruction of water catchment areas, so in the rainy season, water 
can’t infiltrate into the ground so the flood occurs, and in the dry 
season, water supply is reduced because water from the springs is 
also decreased. Meanwhile, the quality decline is caused more by 
pollution from industry, household, and agricultural activities. 
Given the high percentage of people that fulfill their water needs 
by wells, some efforts are needed to keep those wells clean. One of 
the efforts is to give priority to domestic wastewater treatment. 

Although water availability in Indonesia is categorized as 
quite safe, compared to the African countries, but the quality of 
water is at an alarming condition. The pollution level and poor 
sanitation give an indication that people is very difficult to get 
clean water. Management of sustainable water provision is 
needed. According to the data that is released by the BPH, water 
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availability in Indonesia in the form of surface water, is 645,1 
billion m3, while total water needs both for agricultural and non- 
agricultural activities is 148,6 billion m3. This condition doesn’t 
show any water scarcity in Indonesia. If we examine by region, 
surface water needs in Java, Bali, and Madura island for both 
agricultural and non-agricultural activities is about 89,5 billion m3. 
IT can’t be fulfilled by the surface water availability, which is 
around 47,3 billion m3. To fulfill it, in those islands, people use 
more ground water for many activities. 

Geographical and geological condition of an area also 
affects the pattern of acquisition and utilization of water. 
Gunungkidul land, in the south side of Yogyakarta is an area of 
karst hills, a section in the south side of Java. The condition of this 
limestone area force people to work hard for clean water. In that 
area, water never stays for a long time on the ground. A layer that 
has maximum thickness of 5 meters is formed from weathered 
limestone and dissolved and become soil layer. This layer becomes 
the biggest part that serves as a storage place for the rainwater that 
fall in that area. In the rainy season, people try to collect the 
rainwater by using rain water tank. In the dry season, people will 
look for a cave where ground water is flowing, wells that still wet 
or any puddles that still have water. In the dry season, actually 
water can be found in some ponds, basins in karst areas that can 
hold water for a long time. Lakes can provide water because of the 
clay layer on the top of sink hole. 

Target of the Millennium Development Goals (MDGs) for 
water supply in the rural area show a challenge for Indonesia. 
Village citizens are 63% of 35 million poor people in Indonesia. 
The growth of public service improvement in the village is the 
keys to reduce poverty for millions of people. In relation to the 
water supply equipment development, MDG’s targets needs 
improvement in the clean water equipment for the village citizens. 
Government already made great efforts to improve sustainable 
access to the clean water in rural areas by large-scale investment 
that support the development of clean water infrastructure in the 
rural area, which is managed by the people. Until now, the quality 
of water that supplied by water company to the consumer has not 
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reached the standard of drinking water (water that not going 
through treatment process or not going through proper treatment 
process that reached the standard health requirement and can be 
drunk directly). This thing is caused by the condition of the 
distribution network that is not good, so dirt easily go through the 
distribution network so the water that come to the consumer have 
to be treated first. 

Although PBB already declare that the availability of water 
has been a human right, provision of clean water in Indonesia is 
not a top priority in the development. One of the main problems 
that have to be encountered in achieving the MDG’s targets in 
relation to the clean water is the lack of accurate data, especially in 
the area mapping for the area that lack of clean water. Most of the 
data shows that clean water services in urban areas; while the clean 
water service in rural areas doesn’t have any clear mechanism. 
Availability of the data is describing more of the quantity than the 
quality of the clean water infrastructure that exists. 

The low water coverage in rural areas in rural areas is 
strongly associated with lack of knowledge and awareness of the 
society about health and hygiene life. This thing cause high 
morbidity (diarrhea, skin diseases, etc.). The program to raise 
awareness of the rural society is done by some clean water 
provision programs, some clean water management that is done by 
the society with the assistance of NGOs. People still needs 
technical assistance in the utilization of the infrastructure to fulfill 
the water needs. 

The involvement of private sectors in the development and 
management of clean water in Indonesia is still low. The lack of 
private sector involvement is caused by the unclear laws that 
regulate privatization in the development and the management of 
clean water. The availability of laws that regulate this business and 
collateral enforcement is needed in clean water management. 
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Water Cycle (KydroCogy) 

As the water management effort which is an absolute 
element and the right of life of all human things, so an introduction 
to the water cycle in nature is needed, because water problem 
cannot be separated from the hydrology cycle (water cycle). The 
water supply circulation on Earth that does not break is called 
hydrology cycle or water cycle. A water circulation is a movement 
of water starts from the sea o the atmosphere, from the atmosphere 
to the ground, and back to the sea, or in another word hydrology 
cycle is a series of surface water from a place to another to get 
back to its original place. In the water cycle there is a component 
of rain or precipitation, evaporation, water flow and soil water 
deposit. According to the law of Conservation of Mass, the mass 
remains, and so is the water. 


Water rises into the air from the sea or from the ground 
through evaporation. Water in the atmosphere, in the form of 
clouds or vapor, move in a big mass over the continent and heated 
by ground radiation. Wind will carry the cloud, sometimes in a 
very long distance. This vapor will come together to form clouds. 
Heat make the vapor rise higher so it will be saturated enough to 
make condensation. On the way out from the atmosphere, water 
had a lot of interruptions. Most of the rainwater from the clouds 
evaporates before even reach the ground, and some other fall on 
him leaves of plants and evaporate on it. 


According to Soemarwoto (1991), in the nature there is the Law of 
Conservation Mass, which said that mass has a fixed amount, cannot 
be reduced nor diminished. In the water balance of the watershed, the 
amount of water that comes in has to be same with the amount of 
water that goes out. Water from the rainfall is an input to the 
watershed, while water that evaporates and flow in the river is an 
output of the watershed. Water that infiltrate into the ground become 
reserve water. Some of the reserve water goes out as a spring that 
goes into the river. Generally, in the rainy season, water that goes into 
the reserve is bigger than water that goes out and the opposite happen 
in dry season. 
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Precipitation that falls on Earth spread too much direction 
in many ways. Some of it stuck for a while on the ground the form 
of puddle, ice, or snow and they are quite big reserve water. If 
rainwater falls on a watershed, some of it will stick on the plants 
and some of it will fall directly to the water. Water that falls onto 
the ground can directly flow to the sea, and there is also some of it 
which infiltrates into the ground and arrives at the rock layer as the 
groundwater. Some other will flow on the ground to lower 
areas/basins. And then they will gather in the lake or river and 
finally flows into the sea. If the rainfall is bigger than the ability of 
the soil to infiltrate water, so the excessive water will flow on the 
ground into the river or lakes. Water that infiltrate into the ground 
or flow on the ground (run off) will go back to the atmosphere, by 
evaporation process. If rainfall drops in the area that has cold 
climate, water will not directly infiltrate into the ground or flow as 
a run off, or evaporate through river, lakes and soil. Water that 
stick on the plants will evaporate through evapotranspiration 
process. 

The absolute water amount in the cycle that through 
atmosphere each year is very big, approximately 380.000km3, an 
amount that enough to cover the Earth surface until one meter 
depth. Total amount of water vapor in the atmosphere is constant, 
so the annual average rainfall on Earth should be the same with the 
amount of water that evaporate. In reality, in all the lands, the 
amount of rainfall is bigger than the evaporation. The opposite 
thing happens at the sea, where the evaporation is bigger than the 
rainfall. Because the seawater surface is not decreasing, so the 
rainfall on the ground is equal with the evaporation at sea. The 
types and stages of the process of hydrology cycle are divided into 
short cycle, medium cycle and long cycle. 
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Short cycle occurs when the seawater evaporates and they through 
a condensation process, and they become clouds of grain water, 
and then they will drop at the sea and the cycle happens over and 
over again. 

In short, we can say that: 

1. Sea water evaporates become vapor because of the sun ray. 

2. Condensation occurs and clouds are formed 

3. Rainfall on the sea. 

Medium Cycle happens when sea water evaporates and it is 
carried by wind into the ground, then it will condensate and 
become clouds. Next, it will drop as rainfall and infiltrate to the 
soil and back to the sea through the river/ water channels. 

In short, we can say that: 

1. Seawater evaporates become vapor because of sun ray. 

2. Condensation occurs 

3. Vapor is moved by the wind to the top of the ground 

4. Cloud is formed 

5. Rain falls on the ground 

6. Water flow through the river into the sea. 

Long Cycle happens when the sea water evaporates. After it 
become clouds by condensation process, and it is carried by the 
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wind to the higher place on the ground and it becomes snow of ice 
in higher mountains. Ices blocks settle on the top of the mountain, 
and because of gravity, it slides into lower place, melt and become 
glacier and flow through the river into the sea. 

In short, we can say that: 

1. Sea water evaporate become vapor because of sun ray 

2. Vapor experiencing sublimation 

3. Formation of clouds that contains ice crystals 

4. Clouds is brought by the wind to the ground 

5. Clouds are formed 

6. Snow falls down 

7. Glaciers are formed 

8. Glacier melt become river flow 

9. Water flows through the river to the ground and finally to 
the sea 
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Source ofTresfiwater 

Problem of clean water has become a major problem, especially in 
big cities. Consequently, more people use more bottled water to fulfill the 
body’s need of clean water. The presence of clean water is really needed by 
the people, so now; it is easy to find various commercialization of water. 
The primary need of human being for water to be drunk is clean water, clear 
in color and clean in terms of proposition of mineral content which 
dissolved in it. 

Surface water 

Surface water includes rivers, streams, springs, lakes, and reservoirs. 
The quantity of surface water is only 0, 35 million km^ or only about one 
percent of fresh water on earth (Suripin, 2002:135). Surface water naturally 
filled through precipitation and naturally reduced by evaporation and 
seepage to the subsurface, thus becoming groundwater. Even though there 
are other sources for ground water, which are trapped water and magma 
water, precipitation is a major factor, and the ground water which derived 
from this process is called meteor water. 

During the process of precipitation, most of rain water is detained by 
plants before it reaches the Earth’s surface. Some of this particular water 
will eventually fall on Earth and some will evaporate. Rain water which 
reached the ground/earth’s surface will soak into the porous soil, where 
infiltration capacity varies, depends on the type of soil and dry or moist 
condition of the soil. Runoff will occur if rainfall intensity is higher than 
infiltration rate and when depression capacity of the soil has been filled. 
After infiltration rate has been fulfilled, water starts to fill into basins at 
Earth’s surface (Suripin, 2002:138) 
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Surface water which includes rivers and lakes are tend to be 
extroverted and so that makes them easily contaminated by people which 
are able to reduce the level of people’s health and other creature’s health. 
Before being used by the people, water is formerly passed media and makes 
it not pure anymore. Water also changes because surface water is 
contaminated by either solid things or microorganism, which is why before 
being consumed, it must be through a perfect treatment process (Surbakty, 
1986). 


Groundwater 

Groundwater is a kind of water which is found in the soil layer 
below the Earth’s surface, which is derived from rain water that infiltrates 
into the soil. The more rain water infiltrate into the soil, the more water 
stored in the ground. Groundwater is the largest source of fresh water on 
Earth. It includes approximately 30% of all fresh water or about 10, 5 
million km^. According to Suripin (2002), the tendency in choosing ground 
water as the source of clean water than choosing surface water is because: 


a. Can be found near to where it’s needed, so it will cheaper in 
distribution fee. 

b. The well production of water is usually relatively stable 

c. It is cleaner from surface material contamination 

d. The quality is usually stable 

e. It is cleaner from turbidity, bacteria, moss, plants and water animals 


Shallow-Groundwater 

Shallow-groundwater is a kind of water that is located above 
the water tight layer, not far from the earth’s surface (phreatic 
water). This water is greatly affected by water infiltration around it. 
During the drought, the amount of phreatic water is reduced. In the 
other hand, during the rainy season, the amount of phreatic water is 
increased. Phreatic water could be taken from wells or water springs 
because shallow-groundwater is produced when the process of water 
infdtration and earth’s surface/ground level and mud will be 
restrained. This process also happen by bacterial, and caused the 
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ground water clear but contain many chemicals (dissolved salts) 
because the process is done through soil runoff where each soil 
layers contain chemical elements. In this process each soil layers 
serve as filter. Other than filtering, desecrating also continues, 
especially to the water tight, then the collected water is the shallow- 
ground water which is use as a source of drinking water through 
shallow wells (Sutrisno and Eni Suciati, 1991). 


- Deep-ground Water 

Deep-ground water is water that is located far deep under the 
ground, between two water tight layers (ground water with 
pressure). The layer between the two water tight layers is called 
aquifer layer. This layer contains a lot of water. If the water tight 
layer cracks, naturally water will flow out into the surface. The 
water that gush out into the surface is called artesian spring. 
Artesian water can be obtained by drilling. The drilling well is 
called artesian well. 

For deep-ground water or pressured water is not affected by 
the seasons nor the environment but it is affected by the media that it 
passed through, that is why it is possible that the water contains 
minerals such as; Fe, Mn, Ca, and aggressive CO 2 . Deep-ground 
water is a better choice to supply clean water for the people, because 
generally this kind of water need an intensive processing and the 
process is only limited to the pumping and may be disinfected or 
chlorinated. 

Taking deep-ground water or pressured water is not as easy 
as taking shallow-ground water. In this case, drill must be used or 
inserting pipe into the source of water until in depth between 100- 
300 m where a certain layer of water is found (Anonym, 1990). The 
quality of deep-ground water is generally perfect and free from 
bacterial, but usually contains chemicals elements. 
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- Water Spring 

Water spring is a kind of water that comes out of the earth by 
itself to the surface of the earth. Spring comes from inside the earth. 
Its quality and quantity are not affected by the changes of seasons 
and the quantity is the same as deep-ground water (Sutrisno. 1990). 
Water spring is usually has a good quality of water, but the quantity 
is so small. Spring water is suitable for drinking, fishery, or 
agriculture, but the amount of water available is limited, the water 
that comes out of water spring is usually clear and eligible to be 
drunk. 


QuaCity of Water for Consumption 


Water condition in the nature is rarely can be found in fresh and 
pure condition. Water will react with gases are any media that it passed 
through. The quality of water shows the compliance rate of water for 
specific use. In the designation, clean water is water that is used for daily 
life, which has the good quality and can be drunk after it is cooked. The 
quality of water can be considered as a good one if it passed the 
microbiology, physics, and radioactive requirement. 


Physical Quality 

Physical quality assessment includes turbidity, color, odor, 
temperature and total solid material. Ideally, water should not be cloudy, 
colorless, odorless, tasteless, has normal temperature, and doesn’t contain 
any solid material. 

Turbidity 

Turbidity is caused by the presence of small particles and 
colloidal which has a size of 10 pm. Turbidity is caused by 
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suspended substance such as clay, mud, organic substance, 
plankton, and other substances. 

Turbidity depends on the concentration of solid particles in the 
water. From the aesthetics, water turbidity is associated with the 
possibility of any presence of any pollutant through the exhaust. 

Furthermore, turbidity is also caused by erosion in the 
watershed. 

Turbidity is an obtis characteristic of a solvent, which is the 
scattering and absorption of light that go through it. We can not 
connect the turbidity directly to the content of all the suspended 
substance, because it also depends on the shape and size of the 
particles. 

Turbidity can be removed by sedimentation or filtration. For 
substance that is difficult to precipitated, turbidity can be 
removed by coagulation, filtration and sedimentation. In some 
rural areas, water purification is done by using moringa seeds 
{Moringa oleifera). It can be said as water purification with 
chemical substance, because delicate collision of Moringa seeds 
can cause clumps (coagulant) on the dirt which is contained in 
the water. This way of purification is very easy and can be done 
in rural areas that have many Moringa seeds. 


Taste and Odor 

Taste in water can be caused by dissolved salts. Smell and 
taste that appear in water is can be caused by organism like 
microalgae and bacteria. Smells that come out is come from of the 
degradation of waste material from the microorganism in the water. 
Microorganism in the water will change organic waste material, 
especially proteins, into volatile and smelly material. 
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Color 


Color in water is caused by the presence of dissolved 
material or colloidal material in suspension or mineral. Water that 
flows through swamp or soil that contain mineral has a possibility to 
take the color of the material. The intensity limit of color that can be 
accepted is 5 mg/liter. Water for household use must be clean. 


Normal Temperature 


Water temperature depends on its source. Good water has 
equal temperature with the air (20-26°C). Rise of the temperature in 
water can lead to decreased levels of dissolved oxygen. Low 
dissolved oxygen can cause bad smells that caused by degradation 
of organic and inorganic material. Water that has extremely higher 
of lower temperature than the air might contain particular substance 
or going through particular process. 


Does not contain any solid material 

Clean water doesn’t contain any solid material that floats on 
the water. Although it is clean, if water contains floating solid 
material, it can’t be consumed. Floating material can be measured 
by filtering, while the dissolved can be measured by evaporation. 
Solid materials that can contaminate water can be divided based on 
the particle size and other characteristics into sedimentated solids, 
suspended solids, and dissolved solids. Sedimentated solids are 
composed by relatively large and heavy particles so it can be 
sedimentated by itself. Suspended solids are kind of solids that cause 
water turbidity, can’t be sedimentated by itself. Dissolved solids are 
composed by anorganic and organic compounds that are soluble in 
water. 
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Chemical Quality 

Chemical quality of water includes the degree of acidity (pH), 
chemical compounds, and residue in water, alkalinity, and hardness. 

Neutral pH 

Scale of pH is measured with pH meter or blue litmus paper. 
The acidity of drinking water should be neutral, can’t be acid or 
alkaline. Pure water has a pH value of 7. If the pH value is below 7, 
it means the water is acidic, and if it is above 7, in means the water 
is alkaline. The adjustment of pH value is allowed, as long it’s not 
harmful. This affects the taste, corrosively, and efficiency of 
chlorination. 

Does not contain any poisonous chemical materials 

Water that has good quality doesn’t contain any chemical 
substance. Dangerous metals that usually found in water that is 
polluted by industrial waste, among them, are Mercury (Hg), Nickel 
(Ni), Chromium (Cr), Cadmium (Cd), arsenic (As) and Lead 
(Pb).Those metals can accumulate in the body of an organism and 
stay for a very long time as an accumulated poison (Nugroho, 2006 : 
14) 


Dangerous metals such as Mercury (Hg) and Lead (Pb) are 
dangerous chemical substance if they are contained in water. With 
low concent, these chemical can cause death. Disease that is caused 
by Hg that was carried by fish which are then eaten by humans, was 
first found in Minamata Bay, so the disease is called Minamata 
disease (Suriawira, 2005 :84). 


Does not contain any salts or ion of metals 

Water that has good quality, does not contain salts or any ion 
of metals such as iron (Fe), Mgnesium (Mg), calcium (Ca), Mercury 
(Hg), Potassium (K), Zinc (Zn), chlorine (Cl) and others. 
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Low Hardness 

Level of hardness depends on the salts that is dissolved in 
water, especially Mg and Ca. Water hardness is a very important 
thing in the clean water provision. Hard water contains Carbonate 
and Sulfate, Chloride and Nitrite, Calcium and Magnesium, Iron and 
Aluminium. Temporary water hardness due to the elements of 
Calcium and Magnesium can be removed by boiling it or add lime 
in the water. 

Does not contain any organic substance 

Organic materials such as NH 4 , H 2 SO 4 , S04^ and NO 3 in the 
water can be dissolved into substances which are harmful to our 
health. 


Biological Quality 

Surface water usually contains many living organism, while 
groundwater is usually cleaner, because of the filtering process by the 
aquifer. Biological water quality, particularly microbiologically, is 
determined by many parameter, such as microbial contaminants, pathogen 
and toxic producing. Generally, biological quality requirement are: 

Does not contain any pathogenic bacteria, such as coli bacteria, 
salmonella typhii, and others. These germs very easily spread 
through water 

Does not contain non pathogenic bacteria, such asactinomycetes, 
phytoplanktoncoliform and others (Kusnaedi, 2005:6). 
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^ater QuaRty Assessment 

Water quality analysis can be determined based on the results of 
laboratory experiments or by simple experiment. In the laboratory, water 
quality is checked with the degree of turbidity, electrical conductivity, 
degree of color and degree of odor. Besides, chemically, including 
measurement of pH, hardness and the dissolved materials 

According to Kusnaedi, the physical properties of water can be 
analyzed visually. If we smell different odor, the taste of water is also 
different, as well as if the water becomes turbid, it will has different smell. 
These are idea analysis from Kusnaedi (2005): 
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Simple Physical Analysis of Water 

1. Prepare a small bottle, glass, funnel and water that will be analyzed. 

2. Put a glass of water that will be analyzed in the bottle. 

3. Analyze the taste, smell, and turbidity 

4. Put a glass of clean water (mineral water) in the bottle, and then 
shake it. If it has no smell, no turbidity, and no color, the degree of 
contamination is low 

5. If it still smells, add another two glasses of mineral water. If it has 
no smell, no taste, and no color, it has moderate degree. If it still has 
color, smell and taste, it means the degree of contamination is high, 
and that water can’t be used as drinking water. 



PUT IN ONE GLASS 
OF WATER THAT 
WILL BE ANALYZED 



2 


PUT IN ONE GLASS 
OF MINERAL WATER 



PUT IN TWO GLASS 
OF MINERAL WATER 


3 
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Simple Chemical Analysis of Water 

1. Prepare a half of glass of water that will be analyzed; mix it with a 
half of glass of tea. 

2. Leave the mixture in open air for a night. After 24 hours, analyze it. 
If there is any change in color, slime and layers like oil on its 
surface, the water has poor quality. 
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Simple Biological Analysis of Water 

1. Put the water that will be analyzed in a glass, then close it 

2. Leave the water for five days 

3. After five days, check the water. If there is any change in color or 
color blob, white, black or green blob, it means the water is 
biologically not good. Water that has good quality will remain clear 
after five days. 
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H^ater QuaCity ^quirement 

Clean Water Quality Requirement 


No. 

Parameter 

Unit 

Maximum 

allowed 

Rate 

Additional 

Information 


A. Physics 




1. 

Smell 

— 


Odorless 

2. 

Dissolved solid material 
(TDS) 

mg/L 

1500 


3. 

Turbidity 

NTU 

Scale 

25 


4. 

Taste 

— 

— 

Tasteless 

5. 

Temperature 

‘’C 

Air 

temperature 
+ 3°C 


6 . 

Color 

TCU 

Scale 

50 



B. Chemicals 





Inorganic Chemical 




1. 

Mercury 

mg/L 

0,001 


2. 

Arsenic 

mg/L 

0,05 


3. 

Iron 

mg/L 

1,0 


4. 

Flouride 

mg/L 

1,5 


5. 

Cadmium 

mg/L 

0,005 


6 . 

CaCOa 

mg/L 

500 


7. 

Chlor 

mg/L 

600 


8. 

Chromium valency 6 

mg/L 

0,05 


9. 

Mangan 

mg/L 

0,5 


10. 

Nitrate as N 

mg/L 

10 


11. 

Nitrite as N 

mg/L 

1,0 
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No. 

Parameter 

Unit 

Maximum 

allowed 

Rate 

Additional 

Information 

12 . 

pH 


6,5 - 9,0 

This is 

minimum 

and 

maximum 

limit. 

For 

rainwater, 
minimum 
pH is 5,5 

13. 

Selenium 

mg/L 

0,01 


14. 

Zinc 

mg/L 

15 


15. 

Cyanide 

mg/L 

0,1 


16. 

Sulfate 

mg/L 

400 


17. 

Lead 

mg/L 

0,05 



Organic Chemicals 




1 . 

Aldrin anddieldrin 

mg/L 

0,0007 


2 . 

Benzene 

mg/L 

0,01 


3. 

Benzo (a) pyrene 

mg/L 

0,00001 


4. 

Chlordane (Total Isomer) 

mg/L 

0,007 


5. 

Chloroform 

mg/L 

0,03 


6 . 

2,4-D 

mg/L 

0,10 


7. 

DDT 

mg/L 

0,03 


8 . 

Detergent 

mg/L 

0,5 


9. 

1,2-Dichloroethene 

mg/L 

0,01 


10 . 

1,1 -Dichloroethene 

mg/L 

0,0003 


11 . 

Heptachlor and 

Heptachlor epoxide 

mg/L 

0,003 


12 . 

Hexachlorobenzene 

(Lindane) 

mg/L 

0,00001 


13. 

Gamma-HCH 

mg/L 

0,004 


14. 

Methoxychlor 

mg/L 

0,10 


15. 

Pentachlorophenol 

mg/L 

0,01 
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No. 

Parameter 

Unit 

Maximum 

allowed 

Rate 

Additional 

Information 

16. 

Total pesticide 

mg/L 

0,10 


17. 

3,4,6-trichioro-penol 

mg/L 

0,01 


18. 

Organic substance 

(KMn04) 

mg/L 

10 



C. MICROBIOLOGY 





Total Coliform 

Amou 
nt per 
100 ml 

50 

Not piping 
water 


MFN 

Amou 
nt per 
100 ml 


Piping 

water 


D. RADIOACTIVITY 




1 . 

Gross Alpha Activity 

Bg/L 

0,1 


2 . 

Gross Beta Activity 

Bg/L 

1,0 



Source :Peraturan Menteri Kesehatan RI No. 416/MenKes/Per/IX/1990 
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DRINKING WATER QUALITY REQUIREMENT 


No. 

Parameter 

Unit 

Allowed 

Maximum 

Amount 

Additional 

Information 


A. Physics 




1. 

Smell 

— 


Odorless 

2. 

Dissolved solid material 
(TDS) 

mg/L 

1000 


3. 

Turbidity 

NTU 

Scale 

5 


4. 

Taste 

— 

— 

Tasteless 

5. 

Temperature 


Air 

temperature 
+ 3°C 


6 . 

Colour 

TCU 

Scale 

15 



B. Chemical 





Inorganic Chemical 




1. 

Mercury 

mg/L 

0,001 


2. 

Alumunium 

mg/L 

0,2 


3. 

Arsenic 

mg/L 

0,05 


4. 

Barium 

mg/L 

1,0 


5. 

Iron 

mg/L 

0,3 


6 . 

Flouride 

mg/L 

1,5 


7. 

Cadmium 

mg/L 

0,005 


8. 

CaCOa 

mg/L 

500 


9. 

Chloride 

mg/L 

250 


10. 

Chromium valency 6 

mg/L 

0,05 


11. 

Mangan 

mg/L 

0,1 


12 

Natrium 

mg/L 

200 


13. 

Nitrate as N 

mg/L 

10 


14. 

Nitrite as N 

mg/L 

1,0 


15 

Silver 

mg/L 

0,05 
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No. 

Parameter 

Unit 

Allowed 

Maximum 

Amount 

Additional 

Information 

16. 

pH 


6,5 - 8,5 

Maximum 

and 

minimum 
limit. For 
rainwater, 
minimum 
pH is 5,5. 

17. 

Selenium 

mg/L 

0,01 


18. 

Zinc 

mg/L 

5 


19. 

Cyanide 

mg/L 

0,1 


20 . 

Sulfate 

mg/L 

400 


21 . 

Sulfida (as H 2 S) 

mg/L 

0,05 


22 . 

Copper 

mg/L 

1,0 


23. 

Lead 

mg/L 

0,05 



Organic Chemical 




1 . 

Aldrin anddieldrin 

mg/L 

0,0007 


2 . 

Benzene 

mg/L 

0,01 


3. 

Benzo (a) pyrene 

mg/L 

0,00001 


4. 

Chlordane (Total Isomer) 

mg/L 

0,0003 


5. 

Chloroform 

mg/L 

0,03 


6 . 

2,4-D 

mg/L 

0,10 


7. 

DDT 

mg/L 

0,03 


8 . 

Detergent 

mg/L 

0,5 


9. 

1,2-Dichloroethene 

mg/L 

0,01 


10 . 

1,1 -Dichloroethene 

mg/L 

0,0003 


11 . 

Heptachlor and Heptachlor 
epoxide 

mg/L 

0,003 


12 . 

Hexachlorobenzene 

(Lindane) 

mg/L 

0,00001 


13. 

Gamma-HCH 

mg/L 

0,004 


14. 

Methoxychlor 

mg/L 

0,03 


15. 

Pentachlorophenol 

mg/L 

0,01 


16. 

Total pesticide 

mg/L 

0,10 
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No. 

Parameter 

Unit 

Allowed 

Maximum 

Amount 

Additional 

Information 

17. 

3,4,6-trichioro-penol 

mg/L 

0,01 


18. 

Organic substance (KMn04) 

mg/L 

10 



C. MICROBIOLOGY 




1 . 

Feces Coliform 

Amou 
nt per 
100 ml 

0 


2. 

Total Coliform 

Amou 
nt per 
100 ml 

0 

95%of the 
amples is 
analyzed 
for a year. 
Sometimes 
there may 
be 3 per 
100 ml 

sample of 
water, but 
not in a 

row 


D. RADIOACTIVITY 




1 . 

Gross Alpha Activity 

Bg/L 

0,1 


2. 

Gross Beta Activity 

Bg/L 

1,0 



Source :Peraturan Menteri Kesehatan RI No. 416/MenKes/Per/IX/1990 
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In terms of quantity, the amount of water in the world is not 
decreasing, but because the quality is declining due to human activities, the 
quantity of water resources that can be utilized by human will decrease as 
well. Indonesia is under pressure, due to the declining water resource 
quality. Water resources that can be used to fulfill the needs of human is 
continue to get pollution. The declining water quality can be seen from the 
condition of rivers in Indonesia. The destruction of place that is passed by 
water is also cause the decrease of river water, which is caused by pollutant 
from erosion, household waste, industrial waste, agricultural (plantation) 
waste, and mining waste. Besides, the destruction of place that is passed by 
water also results it the fluctuate quantity of river water between rainy and 
dry season. The impacts that will be occurred are flood in rainy season and 
drought in dry season. Contamination of river water in Indonesia has 
become a very serious problem. Water contamination can be defined as a 
change of condition in water reservoirs such as lakes, rivers, oceans and 
groundwater caused by human activities. These changes result in the 
decrease of water quality up to dangerous levels so that water cannot be 
used according to their utility 

In general, the problem that might have to be faced by the 
government and public in relation to the utilization of water resources are : 
(1) the drought in dry season and flood in rainy season; (2) Competition of 
water needs between upstream and downstream area or conflict between 
various sectors; (3) excessive and inefficient use of water (4) narrowing and 
silting of rivers and lakes because of industrial and residential needs ;(5) 
pollution of surface and ground water ; (6) erosion that is caused by 
deforestation. Water issues that are growing more complex demand us to 
manage the water resources so it can support the society well. The 
management of water resources is getting more problems along with the 
growth of socio-economics. The increase of water needs cause excessive 
exploitation, which cause the decrease of the support capacity of the 
environment. 
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To face the imbalance between decreasing water availability and the 
increase of water needs along with the population growth and increasing 
economic activity, water resources should be managed, preserved, utilized, 
protected, and maintained by giving a role to the society in every stages of 
water resource management. According to UU No. 7/ 2004 on Water 
Resources, the management of water resources is the efforts to plan, 
implement, monitor, and evaluate the implementation of water resources 
conservation, water resource utilization, and the controlling effort of the 
destructive force of water. Management of water resources should be 
managed to create synergy and coherence between region, between sectors, 
and between generations in order to strengthen national unity. One way of 
management that has to be considered in water resource management is 
management that is based on the Watershed (DAS). Watershed is and area 
land, which is a unity with the river and its tributaries, which is used to 
store, accommodate, and stream water from the rainfall to the lake or the 
sea, which its limit to the land is the topographical boundary and the 
boundary in the sea until the water area that is still affected by the activities 
in the land. Water management at an area is not only considering 
hydrological variables in that area, but also considering other thing’s 
effects. The whole issue of water resource management has to consider 
every part of the watershed because after all, even a point in the end of 
watershed has an effect to the water quantity and quality in the main river. 
So, the partial management of water resources should be left out. Besides, 
to manage water resources based on the watershed, we have to refer to the 
aspects of the watershed. Besides physical aspects, socio-cultural aspects, 
water quality, industrial activity, politics, economy, demography, are 
influential variables in watershed management. 

Water resources conservation is an effort to preserve the 
sustainability, nature and function of water resources, so it will always be 
available in sufficient quality and quantity to fulfill the needs of living 
things, both at present time or in the future. Water resources conservation is 
intended to maintain the continuity of the existence of the carrying capacity, 
capacity, and functions of water resources. The next development of the 
conservation led to the reduction of usage and more efficient water usage. 
Use water wisely to fulfill the needs, without wasting it. An effective 
conservation usually include a package of leakage prevention steps, 
equipment usage for water saving, powerful fare to prevent wasting, and a 
campaign to raise people’s awareness about the impact of water wasting. 
Water resource conservation is done through protection and preservation 
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activities to water resources, water quality management, and water 
contamination control according to water resource management pattern 
which is applied to each river. 

Water resource management aims are include: (1) maintaining the 
existence of water resources, including the potential that contained there, (2) 
maintaining the carrying capacity of water resources. It means the ability of 
water resources to support the life of human and other living things, (3) to 
keep the water capacity and water resource. It means the ability of water 
resources to absorb substance, energy, and other components that is 
contained in it. Water conservation can be done by increasing the utilization 
of water, which includes conservation of water resources and water supply. 
Conservation is really important to improve the efficiency of the supply and 
usage of water for agricultural, domestic, and industrial purposes. 
Conservation activities can be done in the form of preservation and 
protection of water resources, water quality management, and also water 
contamination control according to water resource management pattern 
which is applied to each river. 

Preservation and conservation activities are intended to protect and 
preserve water source and the environment around it towards damage or 
disruption caused by natural conditions and human activities. Preservation 
and protection activities of water resources are done through preservation to 
continuity of water function and water infiltration area and water resources 
utilization control. Preservation and protection of water resources is done 
through vegetative or technical way. Vegetative implementation is done 
through with plantation of trees or plants that fit in that area. Technical way 
can be implemented with technical engineering such as teracering and 
building of sediment retention building. 

Water preservation is intended to preserve the existence and 
availability of water or water quantity in accordance to its functions and 
benefits. Preservation is done through storing excess water in the rainy 
season, so it can be used in dry season or when needed, saving water as 
effective and efficient as possible and to control groundwater usage. 

Quality management is done to preserve and restore quality of water 
that enters and exists in water resources. It is done by improving the quality 
of water in water resources, while contamination control is done by 
preventing the entry of water pollutant in water resources. Surface water 
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management can be done through several ways, such as controlling surface 
water, store rain water and increase the infiltration capacity of the soil. 
Surface water control can be done by extending the time of water retain in 
the soil and improve the amount of water that goes under the ground. Rain 
water storage can be done by collect it first. Rain water with good quality 
can be collected from rain water in the roof of the houses. For bigger 
rainwater storage, it can be done through collect the water flow from an area 
and store it in a reservoir. The amount of rain water that can be stored 
depends on the topography and soil ability to keep water. To improve the 
infiltration capacity of the soil, it can be done by fixing soil structure. It can 
be done by closing the good quality soil with plants or other organic 
substances. 

Groundwater management can be done by artificial recharge of 
groundwater. The excess runoff during the rainy season can be stored in the soil 
through artificial filling. The storage of groundwater is a water resource that can be 
used to increase the existing surface water. The soil ability to store water depends 
on the soil pore volume and the level of groundwater. Groundwater management 
can also be done by controlling the groundwater abstraction. The bigger the rate of 
groundwater abstraction, the greater the risk of declining of groundwater level, 
until a new equilibrium after rain water filling in the catchment area. 

function and (Benefits (Develbpment of^in ^^ater 

Functions and benefits development and rainwater can be done by 
developing technologies that uses weather parameters and climatic 
condition at a particular location. Besides being able to increase a water 
reserve in the dry season, rain water management can help us to avoid from 
the danger of flood. The average limit of the acidity degree (pH) of 
rainwater is 5,6. It is a considered normal value or natural rain, as had been 
agreed by WMO (World Meteorological Organization). If the rainwater pH 
is lower than 5,6, then the rainwater is acid, or often referred as acid rain, 
while if the pH is higher than 5,6, than it is an alkali rain. The components 
of rainwater pH require attention in relation to their utilization as drinking 
water, or another purposes that related to materials that easily corroded. 

Acid ran can erode buildings or be corrosive to building materials, 
damaging biota in the lakes and rivers (Aryanti, 2004). Rainwater that is 
acidic is can be caused by dissolved carbonic acid (H2CO3) which is formed 
from CO2 gases in the rain. Carbonic acid is a weak acid, so the pH is not 
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low. If rainwater is polluted by strong acid, the pH of rainwater drops below 
5,6, and it is called acid rain. 

Rainwater collecting is an activity of collecting and storing rain 
water (during dry season) so it can be used in dry periods. Rain water can 
be collected in two ways; first, it can be saved in tanks and reservoirs, and it 
can also be saved in the ground as groundwater. The main purposes of 
rainwater management are to reduce the imbalance of water during the rainy 
season and dry season, increase the supply of clean water for the society, 
and also preventing flood and drought. 

Rainwater Pond 

According to Agus Maryono (2006), rainwater collector pond is a 
pond or container used to collect rainwater that falls on the roof of the 
buildings, and then it channeled through gutters. Rainwater collection pond 
can be constructed or placed on the ground or under a building, which is 
adapted with the availability of the land. Rainwater pond that is placed on 
the ground has many advantages, such as the convenience to take and use 
the water and it is also easy to be maintained. The main requirement of 
rainwater collector (in bahasa it is called “PAH”) are : it has to be 
waterproof, the placement of the PAH that should be able to collect 
rainwater and clean water from the taps that is distributed from tank cars, 
society participation in the building process, maintenance and reservation of 
the PAH, the location of PAH that should be in the critical area but has 
adequate rainfall. 

This method is very advantageous because at least at the rainy 
season, the basic needs of clean water can be supported with the reservoir. 
In this way, government and private offices can start to collect rain water to 
reduce their budgets for clean water from the PDAM (city water) for around 
seven months (in the rainy season and for some months in the beginning of 
dry season). In government and private office complex, school, campus, 
hospital, residential, hotels, shopping malls, etc. are highly relevant to apply 
the concept of rainwater collecting with ponds and infiltration wells. Water 
needs for needs besides purpose as drinking water can be supplied from 
rainwater, while water for drinking, bathing and washing can be supplied 
with rainwater that already treated first. Government can encourage and 
even obligate at those complexes to do some efforts to collect rainwater by 
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relate it with approval of building permits or business licenses with giving 
lower taxes for those who did the efforts. 

Infiltration Well 

Infiltration well is a well or hole in the ground, which is made to 
store rainwater/water from the surface so it can infiltrate into the ground. 
Infiltration well is a way of groundwater conservation. The way is to make 
a well to infiltrate rainwater into the ground 

Infiltration well has a benefit to increase the amount of water that 
goes into the ground, so it can avoid land subsidence. The balance of 
groundwater hydrology is maintained so it can prevent seawater intrusion. 
Infiltration well also can reduce water contamination, sustain the surface of 
groundwater, reduce flood, and reduce land degradation. 

Infiltration is needed to increase the amount of water that goes to the 
ground, so the fluctuation of groundwater surface between rainy and dry 
season is not too high. Rainwater that falls into our own backyard must be 
absorbed at least 85 percent by the soil in the backyard, so it will not trigger 
flood. Naturally, rainwater can be absorbed by our backyard, including 
rainwater that comes through the gutter. The water will goes through soil 
layer, which is called unsaturated layer, where the land (from various types) 
can still absorbs water. And it goes through soil surface (water table) where 
there is water underneath the ground (ground water) which is trapped in 
saturated soil layers. The rain water infiltration keeps ground water reserves 
that can be reached easily. Besides, rainwater that falls to the roof is not 
directly flows to the drain but it is flowed through zinc and it is stored 
inside infiltration wells. The result that can be felt is the rainwater will not 
spread to the yard or the drain so it will reduce surface runoff. 

Some requirements that has to be fulfilled to make an infiltration 
well, according to Indonesian National Standard, include: 

1. Infiltration well has to be placed away from a landfill, a septic tank 
(a minimum five meters measured from the edge), and a minimum 
of one meter from a building foundation. 

2. Excavation can be done until it reach sandy soil, or a maximum of 
two meters under the surface of the groundwater. The depth of water 
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table of the groundwater should be at a minimum of 1,50 meters in 
the rainy season. 

3. Soil structure should have a soil permeability (ability to absorb 
water) that higher or at least equal to 2,0 cm per hour, (it means, a 
pool of water with a depth of 2 cm will be absorbed in 1 hour), with 
three classification. They are : 

• Moderate permeability, which is 2,0-3,6 cm per hour. 

• Rather fast soil permeability (fine sand) which is 3,6-36 cm 
per hour 


This is about scheme of infiltration wells : 


CPnONALTCPSOILANDSCO 
ON TOP OP PEA GRAVEL" 



FOOTPLATE 
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Biopori Infiltration Pit 

Biopori infiltration pit is a water infiltration method that is aimed to 
reduce flood by increasing the ability of the soil to absorb water. This 
method is founded by Ir. Kamir R Brata, M.Sc, one of the researchers of 
Institut Pertanian Bogor. The principle of this technology is to prevent the 
rain water to flow to the lower area and let it to be absorbed into the soil 
through the infiltration pit. Biopori itself is a term for holes in the ground 
which are formed by various organism activities that is happened inside the 
ground, such as worms, termites, ants, and plant roots. Biopori that is form 
will be filled by air and will be a place for water to flow inside the ground 
with an assistance of organic waste, so water will be absorb and soil 
structure is improved. 

Water that is absorbed will be a reserve of groundwater. As a 
reserve, it will come out slowly as a water spring that fills the pond, lake, 
reservoir, or well. The water reserve will be very beneficial during the dry 
season. If it is adequate, water will go into the surface of the ground in a 
capillary way because of the difference of soil moisture. This process can 
reduce the loss of water caused by evaporation, compared by if the water is 
just collected on the ground and it can bring back the nutrients that 
dissolved in the surface water (Brata and Anne Nelistya, 2008) 
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The working principle of biopori infiltration pit is so simple. The 
hole that we created is filled by organic waste, which will trigger soil biota 
such as worms and ants and plant roots to make holes inside the soil that is 
called biopori. These biopori will be a channel for the water to seep into the 
soil so it will increase the absorption of rainwater. This can be useful to 
prevent water ponds and flood and the disease that spread by it, like 
malaria, dengue fever, diarrhea and other infectious diseases. 

The increase of water absorption ability of the soil is done by 
making holes in the ground and fills it with organic waste to produce 
compost. Organic waste that is put into the biopori pit will be converted into 
compost by soil organism such as worms and termites. Composts or humus 
is very beneficial for soil fertility. Besides, organic waste that absorbed by 
soil is not emitted fast enough, so it will reduce emissions of greenhouse 
gases (C02 and methane) that cause global warming and it also preserve 
biodiversity in the soil. The high production of organic substance will 
ensure the preservation of the activity and population in the soil. 

This technology can be applied in a residential area that is 100 
percent waterproofs or there is no open land at all, or in paddy fields that is 
located in the hills area. Inside the hole, with a diameter of 10 cm and a 
depth of 80 cm or up to one meter, put some organic waste that can be 
either dried leaves or twigs and household waste. In the drains, the 
infiltration pits can be made every one meter, and in the edge of the 
channel, a dam is mad so water is not flowing into the downstream but it is 
absorbed as much as possible into the whole. This technology can also be 
applied in houses that have an open land. The location for making biopore 
infiltration pit can’t be made at any place. The biopori infiltration hole 
should be placed in a location that is passed by water and not harmful for 
either human or animals. 

According to Brata, types and condition of the soil play an important 
role in the effort of rainwater infiltration. In the loose soil texture, there are 
more pores than in the texture of the clay. The utilization of the land also 
affects the ability of the land to absorb rain water. On the soil that covered 
by concrete and in a dense society, the ability of the land to absorb water is 
small. Therefore, in dense society, we need more biopori infiltration pit to 
improve the ability of the soil to absorb water. 
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Steps to make biopori infiltration pit are : 

1. Make a cylindrical hole, vertically into the ground, with the 
diameter of 10 cm. The depth is approximately 100 cm, as long as it 
not exceed the ground water surface 

2. The number of the biopori pit should be calculated based on the 
rainfall, water infiltration rate and the area that not absorb water, 
with the formula : rainfall intensity (mm/h) x width of the 
waterproof shield (square meter)/ water infiltration rate in a pit 
(liters/hour). 

3. We can make the pit stronger by cement with the width of 2-3 cm 
with the thickness of 2 cm. Put it around the mouth of the pit to 
prevent anybody to fall in it. 

4. Fill the hole with organic waste, such as leaves, kitchen waste, tree 
limbs, and non-chemical food waste. Organic waste should be added 
regularly to the pit, if the fill is reduced due to weathering process. 

5. Compost that is formed in the pit can be taken at each end of the dry 
season, along with the maintenance of infiltration pit. 

Water Saving LifestyCe 


Water saving is an adaptation and mitigation effort to water quality 
condition, which is decreasing due to impacts of clean water crisis. In our 
daily life, we didn’t realize that there is a clean water waste while there are 
so many people don’t get a chance to get clean and healthy water. Water 
saving lifestyle can save thousand liters of water. We can imagine if 
everybody does it, it will be millions liters or water that is saved. Some 
things below are the effort to save water, that we can start from ourself: 

1. It is better to not let the water flows without any purpose 
( water from the faucet is flowing approximately 9 liters 
per minute) 

2. Try to regularly checking the pipes and fix it if there is 
any leak. Leaks in pipes will cause wastage of water. If 
we use PAM services, regularly check water usage on the 
meter. 

3. Try to wash utensils and other household dishes using 
water collected in a basin, because it will be more 
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efficient. Use water from the faucet will waste much 
more water.. 

4. Washing vegetables and meat in a separated place as 
much as approximately 4 liters of water, will be much 
more efficient that wash it under flowing water 

5. Utilize water that already used for washing vegetables, 
meat to water our plants, because it contains nutrients for 
plants.. 

6. When we wash our car and motorcycle, it is better to use 
water in a bucket than use flowing water from a hose. By 
using a water hose, we will waste more water. 

7. When you brush your teeth, try to use water only for 
wash, water, and rinse only ; use to not let water flow 
while brushing your teeth.. 

8. Try to use shower (you can make it yourself and set the 
power moderate) because if we take a bath with shower, 
it will be more efficient than using a bailer. Bath with a 
scoop can spend 30 liters of water, while the shower only 
use 10 liters 

9. Try to use washing machine if the clothes that have to be 
washed are already a lot, than washing less clothes with 
the same amount of water. 

10. If we use air conditioner (AC), try to save the condensate 
water in a container, because air conditioner condensate 
water can be used to water our yard, washing our rides, 
mop our floor, and can also be used as water for your car 
and motorcycle radiator. 

11. Try to water your plants in the evening or at night, 
because in the afternoon, water will be easily vaporized. 

12. Try to save rainwater so it will not be wasted. 

13. Infiltration wells can help to save rainwater to be used as 
a water reserve. 

14. Making biopori infiltration pit can absorb rainwater. It 
can also help to enrich the soil because there are 
decomposed nutrients when the garbage is put in the pit. 
The advantages of the pits, in addition of absorbing water 
are : makes compost, fertilize the soil and it also an effort 
to manage flood and waste. 
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Indonesia has so many cultures and every culture has its 
own local wisdom in appreciating and respecting the nature. 
Nature is also life for the society. Reciprocal relationship between 
human and the environment is intimately associated with the 
pattern of development in a region, which everything that had been 
done to the environment will have its own effect to the ecology 
that surrounding it. It can have either positive or negative effects, 
and it depends on the management that had been done to keep the 
ecological stability. Humans have responsibility and big influence 
towards the change of environment that surrounding them. 
Development and advance in technology that happen from time to 
time can affect the change of land usage patterns, growth of 
society, urbanization, agriculture, economic, and socio-cultural 
aspects. Life of every generation really depends to the nature. 
Humans must treat the environment that surrounding them as a 
place for living that already gave everything to them, so they have 
great responsibility it to maintain and manage it. The development 
of simple technologies in natural resources management will 
always be maintained to keep the tradition, give motivation and 
maintain public confidence in managing their area, so that the role 
of the society as the main key in maintaining the stability of natural 
resources around them. Similarly, water resources management is 
developed from time to time along with the development level of 
human civilization, which is reflected in the local culture values. 

Traditional wisdom is a kind of knowledge that hereditary 
owned by the society for managing their environment, which is a 
kind of knowledge that generate a behavior as a result from their 
adaption towards the environment which has positive implication 
towards environment sustainability (Pumomohadi, 1985). For 
traditional society, traditional wisdom is a rule that have to be 
obeyed. This obedience can happen because traditional wisdom is 
already planted in their culture and ingrained in their daily life. 
Wisdom towards environment is a positive behavior in maintaining 
a relation with nature and surrounding environment, which is 
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derived from religious values, customs, ancestor advice, or local 
culture, which is built naturally in a community to adapt with the 
surrounding environment. This behavior develops into a culture in 
a region and will thrive for generations. In general, local culture or 
regional culture is defined as culture which is developed in a 
region, whose elements are the cultures of the tribes that live in the 
area. This condition shows that local wisdom is strongly associated 
with the culture which they know for a very long time. In principle, 
local wisdom of traditional society is related with the religion and 
value system which is known by the community. The essence that 
is contained in it is to give guidance to human to behave 
harmoniously with the universe, so it will create a balanced 
relationship between humans and their environment. Similarly with 
the appreciation for water as a source of life. 

Water is a substance that must be maintained, respected, 
and preserved because continuity of water is also continuity of 
culture. Throughout history of human civilization, human can 
never be separated from the role of water as a source of life and 
livelihood. Paradigm of water resource management that based on 
community will encourage the increase of the capacity of water 
resource management, because local wisdom, which exists in the 
society, has been proved in maintaining the continuity of natural 
resources. Interdependence relationship which is built between 
individuals in society and its relation with the environment are 
mutually adjusted. 


Society of%fl.mpung ^aga, ^asi^rnalaya 

Ade Suherlin is one of leaders in the Kampung Naga 
society who care about the preservation of water through 
preservation of forest. His effort gain attention from the 
government in form of Kalpataru Award in the category of Forest 
Rescuer. Kampung Naga is one of the villages that still holds the 
traditions and customs from the ancestors, but can live together 
with other communities which are more modem. Administratively, 
Kampung Naga is Included in Kampung Legok Dage, Desa 
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Neglasari, Kecamatan Salawu, Kabupaten Tasikmalaya. The 
distance from Tasikmalaya to Kampung Naga is approximately 30 
kilometers, whereas from Garut is approximately 26 kilometers. 
To get to Kampung Naga from Garut-Tasikmalaya highway we 
have to go down through walled stairs (Sunda sengked) to the 
Ciwulan river bank with a slope of about 45 degrees, with the 
distance of approximately 500 meters, and then we have to through 
the path alongside Ciwulan River to Kampung Naga. According to 
the data from Neglasari village, the form of ground level in 
Kampung Naga, which is come in the form of hills, can be 
considered as fertile land. 

Kampung Naga society, which is in total approximately 
100 families, is so strict in obeying the rules and customs in their 
society. This rule covers many things, from the time, ways of life, 
to the culture and architecture patterns. Kampung Naga society 
really believes in mystical sites, so they have sacred sites, such as 
indigenous forests, ancestor graves, rivers, etc. Kampung Naga 
society has beliefs that every space has certain limits which are 
controlled by certain power. River borders, borders between the 
front yard of the house and the street, place between field and 
moat, place where water starts to enter the hillside, place between 
the forests and the village, etc. are place that inhabited with certain 
powers. 

The apprehension is started in 1987 when a long drought 
occurred. Water became the only valuable item. When the drought 
happened, to get water is not a problem in Kampung Naga, 
because the forests in there is preserved, and people keep, 
preserve, and use forests resource wisely. The opposite things 
happened outside Kampung Naga. Water was a very rare item. Ade 
Suherlin saw that the forest area, which became the source of water 
in the Ciwulan upstream watersheds, is decreasing as it being used 
as tea plantation area. In 1996, the forest destruction is begun to 
have the impact for the people. Farming communities started to 
feel short of water, particularly the farming communities who get 
water from Ciwulan. For two seasons, the struggle for water for the 
agricultural land was keeping on going. 
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In 1998, forest destruction was getting worse, which is 
conducted by some irresponsible groups. It was feared that the 
destruction will reached the Forbidden Forest. After investigation, 
it is revealed that there had been some looting. It is proved by the 
finding of some logs which has diameter of 1 meter/above that is 
left scattered. If this thing is ignored, it is possible that the drought 
will continue. 

As has been written above, the people of Kampung Naga 
always keep their environment, getting really close with nature 
because the nature gives life and always gave a signal of what was 
happening. This philosophy is a heritage, that nature should not 
undermined but it has to be nurtured and taken care of. With that 
philosophy, people of Kampung Naga invites their friends, who 
has a concern for the preservation of nature and the environment, 
to work together and save the forest in Ciwulan. This thing is done 
particularly to save the water and prevent the drought that will 
affect the agriculture. Steps that they took to save the environment 
are: (1) Reforestation (2) Sawala and Gelar Budaya (3) Establish 
Desa Hutan. 

Socialization about the importance of forest as a “bank” is 
started at communities that live around Ciwulan. Reforestation is 
done together by those communities, including Muspida 
Tasikmalaya and Garut. Successive planting is done in Kecamatan 
Cigalontang and Kecamatan Salawu, which are planned as the 
location of the forest. 

Sawala and Gelar Budaya are done to remind people to 
have the sense of love and belonging towards their own culture, 
especially among the younger generation. Back to the compliance 
culture which is already exist for generation, Gelar Budaya is also 
remind people to back to nature, to appreciate nature as it already 
give life to them. Sawala and Gelar Budaya is held in the parking 
lot of Kampung Naga, Desa Neglasari, Kecamatan Salawu, 
Kabupaten Tasikmalaya. 

People of Kampung Naga are also working on land in Pasir 
Mangi, Desa Salawu, Kecamatan Salawu, Tasikmalaya, as a start 
for a miniature of Sundanese culture. In the activities, included 
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nature conservation, agribusiness, art and culture, which are the 
establishments of forest village. Tha main strength of Kampung 
Naga society is their sincerity in ndependednt budgeting to save 
the forest and water. 


T^engger Tn6e ' Society 

Traditional society of Tengger is one of the communities 
that still hold their old tradition. They live with also maintaining 
their local wisdom. The pattern of socio-cultural life of Tengger 
tribe’ people are derived from the value of culture, religion and 
local customs which then form the values of local wisdom. The 
majority of people that live in Tengger are Tengger tribe’ people. 
From time to time, population growth rate of Tengger tribe who 
live in the area of Tengger Mountains is low. Most of them work 
as a farmer and their local language that use for daily 
communication is Tengger Javanese. 

Tengger tribe, as one of many tribes that live in Indonesia, 
is a society that still persisted with traditions inherited from their 
ancestor (Sutarto, 2009). One of those traditions is to perform 
various ceremonies with maintained social norm. Tengger tribe’ 
traditional ceremonies are ceremonies that have a relation with 
social life of Tengger people, such as : Hari Raya Karo, Yadnya 
Kasada and Unan-Unan, ceremonies that have a relation with a 
person’s life cycle, such as : birth {upacara Sayut, Cuplak Puser, 
Tugel Kuncung), marriage {upacara Walagara), death {entas- 
entas, etc) and traditional ceremonies that have a relation with 
agricultural cycles, house building, and natural phenomenon such 
as leliwet and barikan. 

One of the social norms of Tengger tribe is the interaction 
between their society and their environment and also natural 
resources that is located in the area of Bromo Tengger National 
Park, with the phenomenon of Tengger caldera, a broad carpet of 
sand, and diversity of endemic flora and fauna. He geological 
condition of Bromo mountain and Semeru mountain is underlying 
residential areas with highly potential hydrology. For the Tengger 
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tribe, Mount Brahma (Bromo) is believed to be a sacred mountain. 
Once a year, people of Tengger held Yadnya Kasada or Kasodo 
ceremony. This ceremony is held at a temple located in the foot of 
North Bromo Mountain and it is continued to the top of Bromo 
Mountain. 

Widodaren cave is one of the important places in Tengger 
people’s ritual. Inside the cave, there is a quite wide place and 
inside the place, there is a large stone (as the altar) to put offerings 
or nadar, and the place is also used as a place to meditate, 
especially for Tengger people, to pray and make wishes to Sang 
Hyang Widi. Still around the cave, on the side of the cave to be 
exact, there is a sacred spring that never dries. According to 
Tengger people’s belief, water from that spring is holy water that is 
needed for their worship. One example is the ceremony of taking 
the holy water from Widodaren cave (Medhak Tirta) that is held 
before Kasada ceremony. Water from this cave is believed to give 
eternal youth and give a mate for bachelor/bachelorette. 

Management of natural resources of Tengger traditional 
society has a ritual system that actualized in a variety of forms, 
followed by a variety of religion, such as Islam, Hinduism or 
Buddhism. This phenomenon is a unique thing and rarely can be 
found outside Tengger people. Tengger people have proven by 
sticking to local wisdom that had been given by their ancestors, a 
harmonious relationship between human and the environment will 
arise. For example, the value of local wisdom in the people of 
Tengger tribe in Desa Wonokitri, related to forest protection and 
management system, is to classify and use it. People of Tengger 
tribe in Desa Wonokitri have awareness that forest is useful to 
keep this stability of soil structure and to preserve soil and water. 
The awareness of people of Tengger tribe in Desa Wonokitri is 
shown in their activities to preserve the forest by not cutting down 
forest carelessly. They have principles, if they cut down a tree; 
they have to replace it by plant two similar trees. Damaging the 
forest is same as damaging water source 

Provision of clean water for daily needs is come from 
natural water springs from mountain water sources, namely 
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Tangor, Galingsari, Ngerong, Krece, Muntur, and Blok Dengklik 
springs that are located in the south side of the village. In 1977, 
water piping system is applied in Desa Wonokitri. The aim of the 
pipeline system is to carry water from the springs with three mile- 
pipeline to water storage tanks (jeding village) in Desa Wonokitri. 
The distribution of water from water tanks to the people’s houses 
is also use pipeline system. Until now, there are three water tanks 
and three booths of public water tub in Desa Wonokitri. 

Water supply system for agricultural land is to make the 
flow through plastic pipe/hose. Most of the people use the 
household waste to water their plants by storing waste water in a 
storage then flow it through plastic pipe/hose to the plants that is 
need to be watered. There are some people that make a separate 
line for water waste, usually beside the house, which is passed in 
buried pipe. Management of water source activities that had been 
done are : cleaning and taking care of water source, reforestation 
around the water sources, and also fixing the line that damaged the 
road that caused by landslide. Management of water resources 
activity is also becomes a social activity, such as working together 
to clean public water sources. 


l(fdiri Society in Lereng 'KfCvdand WiCis 

Nurhidayati, a Bachelor of Agriculture from Desa 
Gempolan, Kecamatan Gurah, Kabupaten Kediri, is struggling to 
empower Kediri farming community in conserving critical lands. 
The effort of Nurhidayati and people of Desa Gempolan managed 
to save that land with agronomic conservation system with 9 water 
spring for 13,2 Ha of critical lands. For those efforts, Nurhidayati 
is awarded with Kalpataru award in 2004 in the category of 
Builder of Environment. 

Kabupaten Kediri, East Java is located between Kelud and 
Wilis Mountain, with and area approximately 138.605 Ha, and 
consists of 24 districts. The area is a productive agricultural area, 
as a producer of food crops, such as rice, sugar cane, and other 
crops. At the foothill, perennials and fruit trees such as rambutan. 
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durian, mango, breadfruit, cocoa, coffee, and cloves are more 
dominant. 

As an agricultural area, this area depends on the availability 
of water supply. Technical irrigation has only reached some areas, 
the rest still rely on the supply from some water springs. 
Kabupaten Kediri has about 399 water springs, which will sustain 
from decrease of water quantity during the dry season, even 20 
percent of them suffer from drought. When the drought struck, 
most of the agricultural land dries, and water is hard to get so that 
agricultural products decreases, even some of them will fail to 
crop, due to plant disease that attack the crops. To water their 
fields, farmers have to rent diesel irrigation machine which is 
relatively expensive, so it will burden the farmers. People in the 
west side, who live in Lereng Wilis, must take a line to get water 
or wait for water supply from the government. 

This condition motivates Nurdidayati and other people to 
be more concerned about their environment and natural resources, 
which is already given by God. Water from 399 water spring is not 
a small amount. It is quite plenty and it has to be managed so it 
will give more benefit for a long time for the people of Kediri, by 
preserving the spring as a form of gratitude to God’s almighty. To, 
restore degraded land around their place, it will take personal 
approach and raising their awareness that only with optimal 
environment condition, human can develop properly and only with 
good human environment can change to its optimal potential. 

Personal approach is done through assistance to farmer 
groups, youth clubs and youth groups and also women farmer’s 
groups through local government and also local community 
leaders; regarding the steps of water sources preservation with 
agronomic conservation methods. Visions and missions in those 
activities, among others, are to fulfill the needs of agricultural 
irrigation, to improve people’s wealth, to encourage people to be 
concerned and to participate in environment preservation, to 
establish and strengthen the brotherhood between people, to create 
a beautiful and comfortable environment, to improve the aesthetic 
value and water infiltration, and also create ecological stability. 
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For agronomic conservation, reforestation is conducted 
independently. Plantation is conducted independently with kluwih, 
tamarind, and jackfruit. The principle of water conservation is to 
store water when it is excessive, use it wisely for particular 
productive purposes, to fulfill agricultural irrigation, to fulfill 
household needs, to develop optimal utilization of water potential 
for fishery, fishing ponds and PD AM. The plantation is done by 
entire village and monitored and evaluated once every two months. 
This effort is resulted with the save of 9 springs as highly potential 
natural resources. The next target of development is to save 20 
water springs and 25 Ha of degraded lands. 


^aduy Society 

Baduy tribe, one of the tribes that still survive in this age, 
still maintains their way of life to stay close and friendly to nature. 
They build a peace, prosper, and wealthy society without being 
contacted with outside world, which always race with modernism 
and globalization. Baduy tribe lives in 53 villages in Desa 
Kanekes, Kecamatan Leuwidamar, Kabupaten Lebak. Generally, 
Baduy tribe villages are located in Ciujung river basins, in 
Kendeng Mountains, South Banten. It is located about 172 
kilometers in the west side of Jakarta, and 65 kilometers in the 
south side of Banten. The belief of people of Kanekes is called 
Sunda Wiwitan, which is rooted in worship of ancestral spirits 
(animism) which is influenced by ancient Hinduism. Traditionally, 
the main leader of the Baduy tribe is called puun. Baduy tribe is 
divided into two, Baduy Dalam and Baduy Luar. Generally, the 
customs that are held by those groups are quite similar. 

Local wisdoms of Baduy society are live in peace, live in 
harmony with the environment. Through the belief system, 
customs, and their will to maintain the balance of the nature, 
Baduy tribe in proved to be able to support themselves and also 
preserve the nature. Their dependence to nature is balanced with 
keeping their environment from any damage. There is a ‘"pikukuh"' 
(custom) of Baduy people that is always obeyed until now: 
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‘'Gunung ulah dilebur, lebak ulah dirusak” (Don’t destroy the 
mountain, don’t ruin the forest). The main eoneept of this custom 
is a live pattern to preserve the nature, which is reflected as “Lp/or 
heunteu menang dipotong, pendek heunteu menang disambung, 
kurang henteu menang ditambah, leuwih henteu menang 
dikurang'' (something that is long shouldn’t be cut, something that 
is short shouldn’t be extended, something which is less shouldn’t 
be added, something that is much shouldn’t be reduced). They 
don’t have a dare to disturb the integrity and sustainability of 
forests that entrusted to them. For Baduy people who hold Sunda 
Wiwitan religion, preserving the nature is a duty and also a 
primary base of their religion, so it has to be obeyed and done with 
full submission. The core of their belief can be seen from the 
"pikukuh’’ of customs that is adopted in the daily life of Kanekes 
society. 


Taboos or strict restrictions that are summarized in the 
“pikukuh” are implemented literally. If they are farming, they 
don’t change the contours of the land, so they farm in a practical 
and simple way, not cultivating the soul with hoe or plow, not 
building the terracing, only use tugal (a sharpened bamboo) to 
make holes where the seeds planted. Baduy tribe has an area which 
is used as a protected forest. The forest functions as a water 
infiltration area and it is also a forbidden forest which its purity is 
always be kept. Trees in this area are not allowed to cut down for 
any reason, including for farming. This forest also helps to 
maintain the cleanness and the clarity of water in Baduy, especially 
in Baduy Dalam. From 5136.8 hectares of forest area in Baduy, 
approximately 3,000 acres of forest preserved to keep 120 spots of 
water springs. 


Society of!Nene^Limo Hiang Tinggi IradhionaC Torest- 
!Nene^^mpat (Betun^ JQinin^ ancCMmraAii'^Dm 

Area of Nenek Limo Hiang Tinggi Traditional Forest- 
Nenek Empat Belung Kinung and Muara Air Dua, which is located 
in Kecamatan Sitinjau, Kabupaten Kerinci, Iambi, is a 
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conservation area. The government of Kabupaten Kerinci always 
support and has a strong commitment to the effort of preservation 
of biodiversity, natural resources and environment in that area, 
including their recognition of the areas that managed by people. 
According to Keputusan Bupati Kepala Daerah Tk II Kerinci with 
Keputusan No. 226 Tahun 1993, dated January 7, 1993, the society 
of Ninek Limo Hiang Tinggi Traditional Forest, Ninek Empat 
Betung Kuning, Muara Air Dua Kecamatan Setinjau Laut 
(Hereinafter referred to Adat Hiang Traditional Forest) is managed 
through Kelompok Kerja Hutan Adat organization, which consist 
of representatives of the groups of three villages, leaders and 
officials with duties and responsibilities is decided by Bupati. 

According to the identified data, in the area of Ninek Limo 
Hiang Tinggi-Nenek Empat Betung Kuning traditional forest and 
Muara Air Dua, there are exist: 

1. Biodiversity with 53 types of flora and 35 types of fauna. 

2. 7 (seven) creeks that flow to Batang Sangkir river as water 
source to 3 units of technical irrigation (Irrigation of 
Tanaka River, Batang Sangkir and Betung Kuning) to 
irrigate agricultural areas (fields) of + 4.079 Ha which can 
produce approximately 5,22 tons/ha in one season. Farmers 
can plant rice five times in 2 years. 

As a conservation area, management had been done since 
the time of our ancestor until their grandchildren now, on an 
ongoing basis. It is ongoing in the form of traditional wisdom and 
concern of anak jantan-anak betino (society) of Hiang towards the 
area of the traditional forest. The area of Nenek Limo Hiang 
Tinggi-Hiang Karya Traditional Forest and Nenek Empat Betung 
Kuning- Muara Air Dua is managed by their own Traditional 
foundation of the villages. This foundation manages the area of 
traditional forest in traditional wisdom and to tell the public to 
maintain, monitor, and preserve the area of traditional forest for 
their viability and their life up to their grandchildren. Management 
of this traditional forest aims to protect the biological diversity, 
preserve water springs, soil and water infiltration areas, and to 
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involve the society in the efforts to support the preservation of the 
environment. 

Hiang traditional forest is a regulator of water and soil 
fertility for the people who live in the downstream, so the water 
source of this traditional forest flow in the areas that located in that 
area. This forest irrigates approximately 80 % Kecamatan Setinjau 
Laut, 10 % of Kecamatan Sungai Penuh, 30% of Kecamatan 
Danau Kerinci, and 60 % of Kecamatan Air Hangat Timur. 

In accordance with the development progress and demands 
of public life nowadays, Traditional Foundation always consistent 
towards provisions that already set since long time ago, in the form 
of bans, fines and obligations in the management of traditional 
forest areas. This thing is done for the preservation of the forest 
and the environment. Therefore, Traditional Foundation make 
some rules, such as : 

1. Prohibition for people to do deforestation and other damage 
to the environment 

2. Traditional fines for people who damage the forest and 
other environmental items, in the form of hangus beras 
seratus-a buffalo (heavy), hangus beras dua puluh-a goat 
(moderate), and hangus beras sepinggan- a chicken 
(misdemeanor) 

3. For the people who get fined of hangus beras seratus- a 
buffalo, he/she also get formal legal sanctions and will be 
handed to law enforcement officials to be procedded 
according to laws. 

4. For people who want to utilize wood in the area of 
traditional forest for household needs, he/she has to ask for 
permissions to the Traditional Foundation and he/she have 
to plant 50 trees for one tree that he/she use. 

To do its duties and mandate of the people, Kelompok 
Kerja Pengelola Hutan Adat does its activities with full of 
responsibility and concern towards environment that has direct 
impact to the society without financial support, either from the 
government or from the society. Thanks to the cooperation of 
Kelompok Kerja Pengelola Hutan Adat with the society that 
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preserve the area of traditional forest well, the government give 
awards to the manager of Nenek Limo Hiang Tinggi- Nenek 
Empar Belong Kuning and Muara Air Dua, in the form of : 

1. National Kalpataru Award in 2005 in the category of 
environment rescue from the State Minister of Environment 

2. Provincial Kalpataru Award in Jambi in 2005, winner in 
the category of environment rescue from the Governor of 
Jambi. 

3. Award as a E' winner in the category of environment 
rescue in Province of Jambi from Bupati Kerinci 

4. Award as the 2"‘^ Winner on the category of Environment 
Trustees on behalf of CHANDRA PURNAMA ,SH, the 
Rajo Dipati ( Eeader of Kelompok Kerja Pengelola Hutan 
Adat Nenek Eimo Hiang Tinggi - Nenek Empat Betung 
Kuning dan Muara Air Dua) from the Governor of Jambi. 

The condition of the area that managed by people 
traditional forest and other protected areas) both before or after 
receiving the Kalpataru Award in 2005 is still maintained and 
preserved well. In this case, people enjoy the positive impact, such 
as adequate water quantity that is sourced from traditional forest 
areas to irrigate rice fields that covering + 4.079 hectares of land. 
Those fields spread in 5 Kecamatan (Sitinjau Eaut, Tanah 
Kampung, Danau Kerinci, Air Hangat Timur dan Kumun Demai) 
and 3 units of technical irrigation that still functional. The absence 
of natural disaster, environmental damage, floods and erosion in 
the communal area of Nenek Eimo Hiang Tinggi traditional 
village- Nenek Empat Betung Kuning and Muara Air Dua, and 
also other villages around it is the result of the people’s hard work 
and their obedience to their cultural wisdom. 


<Danau ^nau Society 

According to the data of the government of South Ogan 
Komering Ulu (OKU), there are more than 50 water springs that 
flow through 20 small rivers. This water streams is assembled in 
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Ranau Lake. Water volume in Ranau Lake, which is estimated 
reach 500 million cubic meters, is flowing into Selabung River, 
and then come together to form Saka River in Muara Dua. This 
water streams is join to form Komering River, which is 
disembogue into the Musi River in Palembang. This stream irrigate 
hundreds of thousands of hectares (ha) of fields in a number of 
districts, ranging from South OKU, North OKU, Ogan Komering 
Ilir, Palembang, and ends in Banyuasin. For hundreds of years, 
water springs and the forests around Ranau Lake, Kabupaten South 
Ogan Komering Ulu, South Sumatera, already sustained people for 
generations. 

Until now, the water remains abundant; which used as a 
source for irrigation for 400.000 hectares of rice fields which 
covering lands along Komering River. About 200.000 hectares of 
rice fields in Kabupaten Ogan Komering Ulu Timur is also can be 
harvested three times a year because it is supported by biggest dam 
system and water irrigation in Indonesia, Upper Komering Dams 
and Irrigation. 

Ranau tribe is a tribe who live around the lake since the 
15th century. They live in wooden stilt houses in three areas: 
Kecamatan Banding Agung, Pematang Ribu, and Warku. This 
tribe is known to be very strict in nature preservation. Ranau 
society is an example about a harmony between nature and 
humans. The results of efforts and hard work of people of Ranau 
for generations can be seen and used by the current generation. 
Natural beauty of Ranau Lake is one of the best tourism objects in 
South Sumatera and Lampung. Besides become an eye refresher, 
this lake also serves as water infiltration area and important water 
sources for the surrounding areas. 

Their attitude to treat nature wisely can be seen from their 
wisdom in using lake water for agriculture and fisheries. Local 
irrigation systems that already made hundreds of years ago by their 
ancestors are able to survive until now. More than 50 years ago, 
farmers in Ranau Lake worked together to build irrigation systems 
by building a moat of clay. After nearly 20 years, the irrigation 
system began to develop some cracks. Local citizens tried to 
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maintain that irrigation so water can flow on it smoothly. To keep 
this irrigation system, farmers give 10 cans of rice every year. The 
rice was used to pay for the workers who fix the irrigation system. 

Ranau society and other societies that live around them are 
one of Indonesia’s generations who really feel the benefits of a 
sustainable environment. Beyond its natural beauty, Ranau Lake in 
Kabupaten Ogan Komering Ulu Selatan, South Sulawesi, has 
valuable local wisdom. People who live there preserve the 
environment since years ago, long before the global warming issue 
or green campaign. The joy is in the strong commitment of the 
citizens in conserving the forest and water around Seminung 
Mountain and Bukit Barisan Selatan. Every citizen obeys the rules 
to not cut down the trees in the forest and around the springs. 
Forests in Seminung Mountain and Bukit Barisan Selatan, around 
Ranau Lake, are becoming a water infiltration area that is always 
preserved for hundreds of years. For the area around the lake, the 
rule of Ranau tribe prohibits their citizen to catch any fish with 
explosives, poisons, trawls, or electric shock. The reason is, 
because those tools can damage the aquatic wildlife. Tools that 
allowed are spears, arrows, nets, and fishing rods. 

This preserved nature is originated from their tradition. The 
tribe’s tradition set a number of forests that can’t be disturbed, not 
even cut the wood there. Those green areas spread in some areas, 
such as Way Lelaya, Tanjung Agung, Merbau, Sepatu Hudua, 
Surabaya Timur, and Telanai. Because of the logging ban, the 
beauty of those areas is preserved until now. The awareness to 
preserve the nature is a wisdom that grows from generation to 
generation as the lessons that they get from the nature. With a 
humble mind, they keep the law of nature: if nature is preserved, 
life of human will be assured. Ranau tribe has proven it. Forests in 
the mountains and hills around the lake are becoming water 
infiltration areas. That’s what makes the lake never dries despite 
the drought. 

Commitment of Ranau tribe to preserve the environment 
around the lake still grows until now and it grows naturally. The 
wisdom of Ranau society can be an inspiration for us all, especially 
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when the nature condition around us is getting broken. As the time 
change more and more people are desperate to pursuit short 
interests without concerning about environment damage. 
Sometimes, the customs and regulations of the village are not 
enough to hold their greed. People of Ranau believe that nature is 
not something that has to be conquered. Instead, people have to be 
humble, to live together with harmony with their nature and 
environment. Their simplicity and humility make the people who 
live around Ranau Lake remain humble, despite the fact that they 
don’t want to get electricity until now. Most of them remain to 
firmly handle their customs and build houses on stilts, even 
nowadays is already in modern age. 


<BaM Society 

Bali is a part of Indonesian archipelago. It is located 
between eight and nine degrees in the south of the equator. It 
covers an area of 563,300 hectares including three offshore islands. 
Combination of tropical climate, rain and fertile volcanic soil make 
Bali an ideal place for cultivation of crops; including rice, 
coconuts, cloves, and coffee. Agricultural activities have big 
influences to the landscape of Bali. Life in Bali is very relevant to 
the Tri Hita Karana, which also the cause of wealth (Tri = three; 
Hita = welfare; Karana = cause).It is a Hindu philosophy that 
teaches his people to live better maintain harmony between the 
human relationship with God, with each other, and with nature. 

River flows throughout Bali and it continues to support 
agricultural activities. Subak is a community organization that 
regulates water irrigation system that is used in the cultivation of 
rice in Bali. The organization is a democratic organization, where 
farmers that use the same water spring, meet in a regular basis to 
coordinate planting, to control the distribution of irrigation water, 
and to plan the construction and maintenance of canals and dams. 
Subak as a traditional irrigation organization with socio-religious 
basis is already exist since many years ago. Subak has a temple 
that is called Pura Uluncarik, or Pura Bedugul, that is built by 
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farmers and dedicated for goddess of prosperity and fertility, 
Goddess Sri. The irrigation system is regulated by an indigenous 
leader which also a farmer in Bali. Subak development efforts have 
to be done based on principles of participatory with clear basis of 
law. In form of gratitude for water, which make farming is 
possible, Balinese people make offerings at the spring. 

In Hindu tradition of Bali, God worshipping is used to 
motivate various aspect of life, so that life is done with start and 
guidance of Sang Hyang Widhi. Obviously, this thing is very 
depend on the intelligence of the people of translating sacred 
symbols of worship into their daily lives. In Pura Bukit Jati in Desa 
Samplangan, Gianyar, there are many thrones. There is a main 
throne and there are complementary. In general, in every place of 
worship of Hindus in Bali is always a throne for the god. God is 
worshipped in many functions with various manifestations. 
According to the names of the thrones in Pura Bukit Jati, God 
worshipping in Pura Bukit Jati aims to motivate various aspects of 
life. For example, the existence of Jalandwara Makara statue is to 
motivate the maintenance of water purity and continuity by protect 
the sources from the contamination by people who is careless of 
the position of water in this life. Padma and Meru throne is used 
as worship to God as Sada Siwa and holy ancestral spirits. 

With the functioning of natural resources in an integrated 
way, life in Bali will be good, true, and fair. Moreover, in the outer 
side of Pura Bukit Jati, there is a Pancoran, This is as a 
continuation of water preservation concept so it will flow without 
contamination, which is symbolized by Jalandwara temple. The 
flowing water should be used for fulfillment of need for everyone, 
not just for people from higher class. 


(Bayan Society 

Bayan tribe is one of the communities that still hold their 
life principles in the midst of modernization. It doesn’t mean that 
they refuse modernization, they live together with modernization. 
Desa Bayan is located in Kabupaten Lombok Utara. Bayan tribe 
always holds their ancestor teachings, which is called “metu telu” . 
In Javanese language it means out three. It means that source of 


63 



“Water Locaf “WiscCom 


life in the world is come from the three: who gave birth (like 
human), which lay their eggs (like poultry) and which is grow (like 
plants). Other than that, as a human we also come from three 
things: mother, father and God. 

Bayan tribe has a special place outside their houses to do 
all their daily activities and other traditional activities. To preserve 
traditional forest and water springs, each year reforestation forest is 
conducted in some traditional forests in Desa Bayan. Awig-awig 
that existed is also be more tightened. They impose fine if there is 
someone who cut the trees in traditional forest. The fine is a 
buffalo. This is done after some talks with the traditional leaders. 
Awig-awig that have relation with traditional forest is already 
become into village regulation since 2006 , including custom taxes 
that have to be paid to the traditional forest’s rangers every harvest 
time. 


Bayan society also gives meaning to their life by preserving 
nature. Before the planting season, people will work together to 
clean water drainage system, and then they will conduct traditional 
ceremony in water springs that is located in traditional forest. 
When they plant the seeds, when the harvest season comes, they 
will conduct traditional ceremonies that are filled with meaning. 
They are not allowed to cut the trees. Human and nature live 
together in peace. People do not reject modernization, but they also 
keep their ancestors and their origin in mind. They live in modern 
way and not stay away from modernization. Some people still 
become farmers, but some other people work as civil servants and 
teachers of wisdom and simplicity principle of local people’s life. 


Mentawai Society 

Mentawai tribe in West Sumatra does a form of forest 
conservation without even realizing it. For Mentawai tribe, leaves 
have magical power to heal and revive. There are leaves in 
Mentawai tribe’s ceremonies. Mentawai people are also known 
from their amazing ability to cure sick people using leaves from 
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the forest. Leaves are also believed to connect human with the 
ruler of the universe. Leaves, or trees and forest for more, 
according to their belief, are places for Gods to stay, so they have 
to respect it, or they will face bad fate. 

Ruler of the forest is called Eppu, while ruler of the river is 
called Jagot Bat Hoinan. In addition to cut fabrics into small 
pieces, people who open the forest also put some tobacco there. If 
those things aren’t done, people of Mentawai believe that ruler of 
the forest will be angry and make some disasters, if they didn’t do 
the ceremonies. Not only cutting down forest, pollute the water is 
also an act that cannot be justified, and it can also give a 
punishment in the form of custom fines. Those fines include a pig, 
which is a valuable thing for Mentawai society. They are not 
allowed to pee into the river, and also defecate is not allowed, 
because water is the source of life. As a result, water that is 
flowing does look clean. 

Mentawai society also has a belief that is called 
Sabulungan, which teach them about balance between human and 
nature. This belief teaches human to treat nature, plants, water, and 
animals like he treats himself. The Sabulungan belief is quite 
similar with Kaharingan belief in Dayak society in Kalimantan. 
Nature is well respected because people believe that every living 
thing has its own owner. Of course the owner will be mad if what 
he had is getting ruined. Sabulungan also maintains close 
relationship between residents and tribes. In addition to the 
underlying their life and beliefs, Sabulungan also give a life to 
Mentawai tribe’s art life. 

Along with the influx of outside influence, Sabulungan can 
no longer be done in a formal form. Sabulungan is considered as a 
heretical belief; even all of their attributes were burned down and 
destroyed. They worship the invisible ruler of heaven and Earth, 
which is called God by other religions. However, Sabulungan is 
still alive in Mentawai people’s heart. They still maintain their 
local wisdom, preserve and keep the forest around them wisely 
through custom rules. To cut down the trees, they have to get an 
approval from rimata (tribal chief) and sikerei (shaman). 
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Based on the wisdom of Sabulungan, which is already 
ingrained in Mentawai tribe, they can decide the right place for 
farming. Their fields always safe and never ruined by anything, 
like landslide, because they replace the trees that cut down with 
new ones. In addition as a supporter for people’s life, Mentawai 
forest is also an ecosystem for endemic species that can only be 
found in Mentawai, such as Lutung Mentawai (Presbytis 
potenziani), Monyet Mentawai (Macaca pagensis), Simakobu 
(Simias concolor), and Siamang Kerdil (Hylobates klosii). If the 
forest and water are gone, wisdom will also be lost. By 
maintaining the forest and water of Mentawai, the soul of 
Sabulungan can continue to live and be an example to everyone to 
maintain forest that is getting decreased every second on Earth. 


Mataiie Society, CentraCSulawesi 


Ecologically, Central Sulawasi has a landscape that is 
prone to flood and erosion. Almost 52% of Central Sulawesi 
landscape has a level of scope beyond 40%. The topography is 
dominated by mountainous land and intricate contour of land and 
steep slopes. This area has high rainfall level which reaches 800- 
3000 mm per year, and 22 large and medium rivers that flow from 
the folds of earth. Among these natural conditions, traditional 
people’s life is able to adapt and preserve the forest ecosystem. 
They have traditional wisdom that conservative towards the 
environment. 

Desa Mataue adjacent to Eore Eindu National Park 
(TNEE), and it is located in Kecamatan Kulawi, Kabupaten 
Donggala. The majority of that village citizen is come from Kaili 
tribe, which is the native tribe of Central Sulawesi. This village has 
big potential of water for the fulfillment of public needs, either for 
household needs or irrigation. Water resources in Mataue are used 
by people in four villages, Mataue, Bolapapu, Boladangko, Sungku 
village. 


Mataue society has an unique local wisdom in the 
management and utilization of water resources. In term of water 
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resource management, people entrust it to the traditional leaders of 
Mataue, which is the closest village to the water source. The 
management activity that had been done is a monitoring activity to 
the upstream area that is only done by Mataue citizen. In 
agricultural management, people of Mataue also maintain their 
environment wisely. For the management of farming fields that is 
located along water flows, they are not allowed to use chemical 
fertilizers and pesticides. Chemical fertilizers and pesticides will 
pollute the river. This contamination can be spread through water 
flows, which result in widespread contamination. 

People of the village surrounding Mataue which use the 
water resource can participate in the form of money, which they 
give to the government of Mataue as the management officer. For 
the retribution management, the government of Mataue hand it 
over entirely too each village’s government. Based on the 
agreement of each village, people who use water for household 
needs will be charged Rp 2,000, -/month, while for the irrigation, 
people will be charged 1-1,5 blek/ tin grain in the harvest season. 

(Daya^Society 

Dayak tribe is the native people of Kalimantan Island. 
Dayak tribe in Kalimantan Tengah is divided into many groups; 
among them are Dayak Ma’anyan, Dayak Ot Danum, and Dayak 
Ngaju tribe. Geographically, Kalimantan Tengah is located at 0045 
'N (North Latitude) - 3031' latitude and between 1110-1160 BT. 

Dayak society has high religious values. They believe that 
trees have a power. Stone, water and mountain has powers that 
exceed people’s powers. In order to force it not to injure, harm, 
and endangering their lives, then this power should be preserved. 
Religious values and local wisdom turned out to have a positive 
impact to the environment. Their proximity to nature makes them 
always observe the motion of soft natural changes. As the result, 
they can blend together with nature. Their unity with nature and 
silence make they can absorb the vibrations of nature, they become 
more sensitive and they also grow spiritual power inside them. 
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Land, river and forest are the most important elements that 
allow someone to live as a true Dayak people. For centuries, those 
3 elements had formed a unique identity which we know now as 
Dayak people. For Dayak society, forest is a world, source of life. 
The forest’s role and status for them encourage them to utilize the 
forests around them and also grow their commitment to preserve 
the forest, for the forest’s existence in the world. To do that, Dayak 
society is equipped with natural mechanism and cultural values 
that support forest’s utilization for their existence and nature 
preservation. Forest for Dayak society has a big role, and this is 
proved by their livelihood, which is come from forest (farming). 
Their elements of life is also come from forest, such as the material 
to make their houses, all of them is come from the forest. Nearly 
80 % of Dayak indigenous people earn their living by farming. In 
addition for living, farming also formed the civilization of Dayak. 
From opening the land until the end of harvest, there are rules that 
have to be obeyed. These customs formed Dayak culture. 

River is another source of life for Dayak traditional society. 
To make the river is usable for them; Dayak people never make a 
farm on the side of the river, so the woods on the side of the river 
will remain useful as a protection from erosion. Sometimes, Dayak 
people do a ritual of poisoning at the river but it can’t be done 
every time. There is a traditional ceremony that has to be done 
before the ritual. 

Tembudan is a village in Kecamatan Batu Putih, Berau, 
East Kalimantan, Indonesia. In this village, there is a water spring 
that believed is used as a place for King of The Nature to take a 
bath. Despite the age of that place is hundreds years old, or since 
the 1800s, this water spring is still maintained. This water spring 
become a source of clean water for local society. Today, that water 
spring is still preserved by local people so the water is still clean. 
We can even see the bottom of the spring, including rocks, water 
plants, and fish inside of it. Some people said that this water is 
cleaner than bottled mineral water, so local people also use this 
water spring as a source for water for drink consumption. To keep 
this water clean, there is a rule that doesn’t allow people to throw 
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rotten goods to this water spring. Anyone who did that will be 
fined aeeording to the eustom law that applied. 


%fLrst Qunur^ %jdu[Society 

Kabupaten Gunung Kidul, Daerah Istimewa Yogyakarta, is 
an area of Pegunungan Seribu (Gunung Sewn). It is an area whieh 
is unique in geology and hydrology order, and also known as a 
Karst area, whieh is known as an arid region. Rain water that falls 
to a Karst area eannot be hold in the soil surfaee, but it will go 
straight to the underground river network through the “ponor”, and 
will be stored below the surfaee. It will beeome underground rivers 
inside the eaves. Water resourees in Karst area ean only be 
obtained from lake and water springs from the underground river 
that eame to the surfaee. Area of water eatchment in the Karst area 
ean be found in small lakes that has a waterproof layers in the 
bottom of the lakes, so it will hold water to not get into the 
underground network. These lakes beeome water resourees for the 
fulfillment of society’s needs. It is used for bath, wash, and toilet 
(MCK in Indonesia), cook, and also for bathing of animals (cows). 
The big amount of water needs of the society, and water can only 
be found in lakes, make the water availability to decrease in dry 
season. As a result, there is a severe drought in dry season and 
shortage of water supply to fulfill people’s needs. The society has 
lived for years with drought and shortages of water supply, 
although they have big amount of water reserve below the surface. 
They can only use their field optimally for agricultural activities in 
the rain season, because they can use rain water for the fulfillment 
of agricultural needs. 

Most of the people earn their living as a farmer, and they 
use land around the basin karst (doline) as an agricultural land 
which is managed by society. Agricultural land is managed by the 
society with conventional technologies. The need for water as 
pollinators of agricultural land in this area becomes a problem that 
has to be faced by farmers in managing their lands. This condition 
results in the efforts of the society to manage water resources 
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around them in a traditional way, with local wisdom. Water 
resources in Gunung Kidul area have really high value for the 
society in carrying their daily life, causing a sense of shared 
responsibility in managing it, so it can be used together. People 
manage their environment together and keep water sources with 
making protection and making custom prohibitions for the society. 

People already know that sedimentation will affect water 
quality, because when it rains, water will flow to the lower place 
and accumulates in to a basin/lake with sediment materials which 
come with the flow of the water. People manage those basins by 
stacking rocks or clay around those basins, those rocks will serve 
as a barrier, so water will not go below surface through cracks. 
They also plant a variety of plants like Jarak, Jati, etc. Those plants 
serve as absorber and a safe for water. Because the basin/lakes is 
built based on existing environmental wisdom and it is also used 
together, so people has high responsibility maintain and manage it. 

There is much beauty under the surface of Kidul 
Mountains, Daerah Istimewa Yogyakarta. Gunungkidul Karst 
keeps water resources which is used by the society live on the 
surface. Some caves has also used as tourist attraction, in this case, 
caving tours (susur goa), such as Luweng Jomblang and Luweng 
Grubug. Customary rules that apply are local cultures which is 
combined with the belief that regulate every social order to its 
environment, from customary punishment from the society if 
someone is proven to ruin water resources, either from local citizen 
or outsiders. They believe that if someone ruins the water 
resources, they will get disasters, such as drought, crop failure and 
famine. Some of Gunungkidul society believes there are bad signs 
if there is someone who ruins water resources, this will apply 
custom rules to give a punishment, and either it is done by local 
citizen or outsiders. 
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Indonesia has many cultures and every culture has their own local 
wisdom to appreciate and respect the nature. Nature is also a life for 
the society. Reciprocal relationship between human and their 
environment is closely related to the development pattern of an 
area, where everything that has been done to the environment will 
affect the ecology around it. Human has a responsibility and big 
effect for the change of environment around them. Life of every 
generation is highly dependent on the nature. Man must treat the 
environment around them as a place for living that already gives 
them everything. So there is a big responsibility to maintain and 
manage it. Development of simple technology in the resource 
management will always be preserved to keep the tradition, 
motivate, and maintain the public’s confidence, so that the role of 
the society is a key element maintaining the balance of natural 
resources around them. That also happen in the management of 
water resources, from time to time, it grows along with the level of 
human civilization, which is reflected in the values in the local 
culture. 
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